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INTRODUCTION 


This is a report by the Bureau of Agricultural Engineering, United 
States Department of A,riculture, describing the results of . survey made 
in the Grand Preirie rics-growing region of Arkans-s during the Summer of 
1934 for the Farm Credit Administration, and setting forth the conclusions 
of the party which mads it. The investigation had to do, in genoral, with 
the circumstances then existing in the Grand Prairic as they. appeared to 
affeet the security represented by the rice farms for Federal Farm Lvans. 
mn particular, it dealt with the status of -the water supply, upon which 
the profitable growing of rice is dependent to a degree much greater than 
that represented by any other physical influence. 


The survey was initiated by the following request by Gevernor W. I. 
Myers, of the Fara Credit Atwinistration, addressed to the Sovuretary of 
aZriculture: 


"FARM CREDIT ..DMINISTRATION 
"Washington, D.C. 


"June 21, 19345 


"The Honorable, 
"Ths Secretery of Azriculture. 


"Dear Mr. Secretary: 


"The Federal Lend Bank of St. Louis has not been making loans in 
about three-fourths of the area of the Grand Prairie Rics Regien of 
Arkansas for some time because the bank has felt that such loans would be 
hazardous on account of a diminishing water supply for irrigation, which 
supply is obtained by pumping from wells. On the other hand, the land 
owners in the restricted area claim that their water supply is dependable 
and adequate and that their lands sre capable of producing profitably even 
if the irrigation supply fails. They claim further that supplemental 
water can be obtained sconomically by stcrage of surface run-off during 
the winter time. . 


"The demand for farm loans in this ares necessitates some independent 
and unpre judiced investigations by competent enginsers of the adequacy, 
permanence and economy of the present ground water supply; of-the best 
plan for procuring supplomental water, and of the suitability and value 
of the lands for producing /2P5RS ebiSut irrigation. Other phascs of the 
investigation would include the questions of water right legislation, 
quality of the water supply and the total irrigable area of the rice region. 


spree 


I will appreciate it if your Department will undertake through the 
appropriate bureaus the investigations suggested in this letter, the expense 
to be borne by the land bank system. It is my understanding that the 
Bureau of Agricultural Engineering is the best equipped organization for 
undertaking the engineering features of this investigation but I am not 

sure which bureau should undertake,.that part of the investigation pertain- 
ing to the suitability of soils for dry farming and quality of water 

pitti Bled , 


"Because the demand for loans in this section is quite urgent, I 
will appreciate it if you can make arrangements to carry out this investi- 
gation at an early date. I will be glad to have a statement from you re- 
garding the cost of the undertaking. The Land Bank Division will cooper- 
ate in any way possible by furnishing such material as may be available, 
either here or in the St. Louis Federal Land Bank that might be helpful 
to the investigators. 


"Sincerely yours, 


"(SGD) W. I. Myers 
"Governor" 


Governor Myers’ Peaue ey was acceded to by Secretary Wallace in 
the letter quoted below 


Dear Governor Myers: 


"T have your letter of June 21, in regard to your desire for a 
study of the Grand Prairie Rice Region of Arkansas. 


"The Department will be glad to undertake the study that you re- 
quest with the understanding that the sxpenses will be borne by the 
Farm Credit Administration. I am asking Mr. Ss Hs McCrory, Chief of the 
Bureau of Agricultural #nginsering;to take the responsibility of cor- 
relating the activities of the different bureaus which may be concerned 
in this undertaking». 


"Sincerely, 


(SGD) "H. A. Wallace 
"Secretary" 


The party organized by Mr. McCrory in accordancs with the instruc- 
tions of Secretary Jiallacs consisted of the following mombers of the 
staff of the Bureau of Agricultural ingineering: B.S. Clayton, Associate 
Drainage Engineer, of the Division of Drainage, and Paul A. Ewing, 
Associate Irrigation Hconomist, of the Division of Irrigetion. Mr. 
Clayton and Mr. Ewing met on July 2 at the offices of the Federal Land 
Bank of St. Louis, where they obtained from officials of the Bank much 
deteiled information regarding th? experience of the Bank with the loans 
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it had made in Grand Prairie and its négotiations with the farmers sinceo 
discontinuing its sarly policy of making loans on rice farms. Thoy then 
proceedaito Little Rock, whors similar convorsztions wore held with 
various interested officinls of the State of Arkans-s. From Littlo Rock 
they wont to Stuttgart, where because it is contrally loctcd in the 
Grand Prairie arca and is ths saat of the Rics Branch Zxperimont Station 
of the University of Arkanses, ‘they mado their fisld Headquarters. There 
they were joined late in July by T. F. Akers, Assistant Agronomist, of 
the division of Forage Crops, Bureau of Plant Industry, to whom had be:n 
delegted the task of studying the present and possible position of other 
crops than rice in the agriculture of the Grand Prairis. While at the 
outset Mr. Akers had expectsd to contribute a chapter’ to ths report of 
the cntire survey, later necossitieas resulted in his report being sub- 
mitted scparately; the present report, threfore, gives merely incidental 
attention to the subject discussed by him in full vlsewhors. 


This report was written immedintcly upon the conclusion of the 
field survey, in august, 1934. In its preparation the authors wore 
greatly assisted by thea liberal cooperation of Dr. C. 0. Brannen, 
acting Dean of the Collegs of A.riculture, Univorsity of srkansss, and 
G. H. Banks, Assistant Director in charges of the University's Rice 
Branch Experiment. Station at Stuttgart; Dr. Goorgo H. Branner, State 
Geologist; various citizens of the Grand Prairisc aren; and members of 
the enginecring staff of the Federal Land Bank of St. Louis, who. 
furnished promptly upon rejuest copics of many rocords becring upon 
conditions in the area, which the Bank hed orsviously assembled. 


SUMMARY 


The Grand Prairie is an area of about 600,000 acres in Southeastern 
Arkansas. It comprises the greater part of Arkansas County, the east-cen- 
tral part of Lonoke County, the southern half of Prairie County, and the 
small portion of Monroe County which is west of White River. Stuttgart is 
its largest city and chief marketing and distributing center. 


The average elevation is about 200 feet above sea level, the range 
being from about 230 feet in the northern portions to about 180 feet at 
the southern end. The topography is extraordinarily uniform, ranging from 
nearly level to undulating and gently rolling. On account of the even 
slope the drainage of much of the area is slow, necessitating the assist- 
ance of various artificial courses, especially in rice-growing sections. 


The climate of Grand Prairie is humid, with long hot summers and 
short winters. The mean annual temperature at Stuttgart is 62.6 F. The 
mean annual precipitation is 51.01 inches with a minimum of 40.22 inches 
in 1929 and a maximum of 69.13 inches in 1906. In the average year the 
fall months are the driest and the spring season is the wettest. The aver- 
age date of the last killing frost in the spring is March 25 and of the 
first in the fall, October 30, This gives an average growing season of 
219 days. 


The typical soil of the Grand Prairie is the Crowley sil loan, 
which is friable and of excellent tilth. The lower subsoil is compact and 
very nearly impervious to water. The Crowley silt loam is strongly acid 
in its native condition, but this acidity is said to be somewhat ameli- 
orated by the minéral content of the well water used in irrigation. 


The area is well supplied with transportation. Two railroad sys- 
tems cross the area, while both the White and Arkansas Rivers normally 
are navigable to points adjoining the Prairie. Freight trucking is on the 
increase and about as mucn rice leaves Stuttgart by truck as is shinped 
by rail. All of these factors combine to make tne Prairie an excellent 
rice producing area. The necessary water is secured mainly from shallow 
wells which are usually owned by individual farmers. 


It appears that rice growing in this area has been very profitable 
during "good times", but has suffered severely at times when the price of 
rice was below normal. A substantial reduction in the cost of raising 
rice has taken place since the present hard times set in. 


The average irrigated farm in the area is 349 acres in extent, while 
the average unirrigated farm includes only 54 acres. The rice farms are 
exceptionally well-—-improved. 


Present proportions of farms and areas mortgagdare high, but not 
so high as popularly sunposed. The present average interest rate is not 
extreme. The onerous feature of the present mortgage situation is, there- 
fore, not the average interest rate in itself, byt the excessively large 
loans upon which it is assessed, and refunding of present mortgages would 
appear prospectively to involve a severe reduction of present amounts. If 
$ 20.05 per acre were to represent the basis of a refunding of all the 
present mortgages, their total would be reduced to approximately 
$ 2,850,000. 
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While the record of loans already made by the Federal Land Bank shows 
some delinquencies, it alone would not justify the exclusion of any extensive 
portion of the Prairie as an undesirable loan area. If future loans are made, 
they should. be based on conservative valuations such as are represented by the 
Bank's loans now outstanding. 


Crop loans formerly were made on the more or less universal basis of 
$20 per planted acre. Last year's averages for the Stuttgart Production 
Credit Association ranged from $ 10 to $15 per acre. In 1954 the average is 
more nearly $ 17. 50 per acre, the increase being induced by the recent rise 
in costs. Many notes written to finance equipment purchased 12 to 15 years 
ago have been cleared up, but many new purchases cannot be postponed much 
longer, and some considerable financing will probably be necessary to permit 
them. 


The tax assessed for general purposes against 4301 farms in two Arkansas 
County townships in the last assessment, average 30.7 cents per acre. The as- 
sessed valuation was $11.92 per acre. The ratio of tax to assessed valuation 
was $ 2.57 per $100. Assessed valuation is obviously well below actual value. 
In addition to general and school taxes, a considerable portion of Grand 
Prairie is taxed by drainage and levee districts. Average burden represented 
by present @xation is neither relatively nor actually a heavy one, and liberal] 
relief to tax delinquents has lately been provided by enactments of the State. 
Legislature. 


Notwithstanding this relief, the delinquencies in Grand Prairie have in- 
creased substantially during the past five years, and were not being fast re- 
duced in the Spring of 1934, but relative to the corresponding circumstances 
elsewhere in the State, the delinquency situation in Grand Prairie is fairly 
good, although delinquencies involving recent taxes are far more numerous than 
those for the tax year 1928-9. This fact should cause greatest concern to 
those interested in the security established by the titles to property, and 
ought to have the earliest possible corrective attention if, the credit ..of -the 
land is to be re-established. 


County bond assessments by Arkansas and Prairie Counties are made on 
account of bonds on which there is no delinquency. Road improvement district 
bonds need not be considered as local obligations, as their exchange for the 
State's refunding bonds is about to take place. 


The drainage of the Grand Prairie is generally adequate for the satis- 
factory removal of the surface waters and to permit the successful farming of 
the land in the area. The financial status of none of the drainage districts 
is such as to constitute a reason why the lands involvea should be considered 
poor credit risks. This is not true as regards Farelly Lake Levee District, 
which has been in default on its obligations for several years. 


The acreage planted to rice reached 145,000 acres in 1920, and a maxi- 
mam of 161,000 in 1926. The allotments assigned by the Agricultural Adjust- 
ment Administration for 1934 amounted to approximately 106,000 acres. The 
generally recognized necessity to rest the land between rice crops effects a 


control over the acreage devoted to rice which appears to prevent a future 

approach to the maximum acreage reached, in 1926. Rotations have now: become 
so well established as: to hold down the acreage, regardless of other influ- 
ences. Only a few hundred acres of Prairie land remain lea) Emeka, j 


Water for irrigation in the Grand Prairic is now obtained from foils 
sources as follows: . 


(1) Directly from streams; (2) small reservoirs: (7) deep wells; (4) 
shallow wells. Nearly 5,000 acres are now irrigated from streams. The aver- 
age lifts vary from 30 to 50 feet. One of the plants pumping from White 
River has irrigated as much as 4,000 acres. It is not probable thatmuch ad- 
ditional acreage will be irrigated by water pumped directly from streams. 6 
The present policy of the War Department is opposed to further diversions of 
the low water flow of White River on account of navigation requirements. It 
-is now occasionally necessary to pump water from the Arkansas River into 
Bayou Meto in order to supply two of the plants pumping directly from that - 
stream. 


Small reservoirs have. been built having an estimated capacity suffi- 
“cient to irrigate about 4,000 acres. Plans for new reservoirs of this type, 
if executed, will provide water for an additional 7,000 acres. Sucn reser- 
“voirs provide an economical and dependable water supply. The total annual 
cost of water from this source will probably not exceed $5.00 per acre served 
unless conditions are excentional. A reservoir holding an average depth of 
5 feet of water, when irrigation begins, will have a sufficient capacity to 
irrigate twice its area in rice. ne average summer rainfall at Stuttgart 
is 11.2 inches. This has varied during a 47-yeaf} period from 2.56 inches to 
20.49. inches, and it is estimated that 12 inches of the annual rainfall can 
-be pumped from a drainage area adjacent to a reservoir and stored for irri- 
gation use. 


The Greers Ferry project proposes to store 400,000 acre-feet of 
water in a reservoir on the Little Red River, and irrigate 125,000 on the 
Grand Prairie at a capital cost of $ 69.00 ver acre, and a total annual cost 
of $4. 50 per acre for irrigation. The project though physically possible is 
of such size that there.seems little chance of its being built and its econ- 
omic feasibility is questionable. : 


The Farmers! Water and Irrigation Company project proposes to construct 
a reservoir in the Bayou Meto bottoms and irrigate 15,000 acres north of 
Stuttgart. If this proves profitable, it is planned to build a second one. 
The estimated investment is $538,500 and the total operating cost exclusive 
of interest is estimated at approximately $3.00 per acre. The project is 
well planned, but success in securing the necessary 15,000 acres to irrigate 
will depend on the rental price asked for water. f 


_ Other large reservoirs have been proposed to irrigate portions of the 
Grand Prairie but there seems to be little chance for their construction. 


Tie Grand Prairie is underlaid with two distinct water bearing beds 
or horizons. The snallow wells secure water from the upper or Pleistocene 
beds; the deep wells draw water from tie lower or Tertiary beds. 
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There are now 9 deep wells in use. These vary in depth from 440 to 
900 feet and discharge from 900 to 2000 g.p.m. A deep well with pump and 
motor of sufficient capacity to irrigate 160 acres will cost apnroximate- 
ly $ 50 per acre served The total annual cost of operation, including 
fixed charges will be approximately $10 per acre at present power rates. The 
deep well sands constitute a reserve water supply and, while the safe yield 
of this stratum is not knom, it is safe to say that a somevhat greater number 


of deep wells could te used without seriously depleting this source of irri- 
gation water. 


There are nearly 1,000 shallow wells in tne Grand Prairie. The average 
depth is approximately 140 feet; the average depth of water in the spring of 
1934 was about 76 feet: the average discharge per well is approximately 750 
&-p.-m.; and the average area served is probably 140 acres. The safe yield of 

he shallow well sands is estimated to be sufficient to irrigate a little less 
than 100,000 acres tut due to the limitation of tne data used the safe acreage 
may vary substantially from the above figure. The average drop in the static 
lev6l of shallow wells for the five-year period 1929 to 194+ is estimated at 
a little under 4.5 feet. The drop during the last year of this period ending 
in the spring of 1934 was approximately 0.2 feet. | 


It is probable that the rate of drop in water levels abovenoted will 
decline during the next 10 or 15 years. The summer rainfall during the period 
1929 to 1934 was sub-normal so that the irrigation requirements will provably 
be decreased in the future, the development of other sources of supply will 
decrease the demand on the shallow well sands, and the rice acreage cannot be 
greatly increased. 


On account of the great variations in the geological conditions affect- 
ing the Pleistocene beds beneath the Grand Prairie, the water supply for each 
farm should be appraised separately. The depth of water in wells, drawdown, 
fall in static levels since 1929, and the geological situation of each farm 
should be considered in determining the probable life of the supnly of irri- 
gation water. 


Without doubt there are certain areas of the Grand Prairie where the 
life of the shallow well supoly is much more questionable than others. The 
most important considerations are the depth of water in the wells, the cap- 
acity of the sands, the drop in the past 5 years, and special geological con- 
- ditions such as the effect of the ridge previously mentioned on the well lev= 
els of the area east of it. The shallow well supply west of this ridge and 
north of the Base Line (or southern line of T1N) apoears to_be ample for 
a long period. Of the remaining portion, special. carer should @be used in 
@stimating the life of the svpply.in,T 1.8, R 5 W; T2585, R5 W: T 45, R.5W; 
PhS, R5W: BE l/2 of 15.8, R5 W; also inT5585, R4W; G48, RY Wr; 
T3S, R4W; W1/2 and SB 1/4 of T.2 8, R4W; and the W1/2 of T1585, R-4Y, 
Of the townships listed, probably the water spply beneati T 35, R 4 Wand 
T 36S, R5 Wis the most questionable. 


It is probable that the heavy pumping of the past summer due to the 
deficiency and bad distribution of rainfall, will cause a further recession 
in well levels, notwithstanding the decrease in acreage. 


The continued drop in well levels will cause some increase in the 
cost,.of pumping, but during the next 15 years this will not cause mich in- 
crease in the total costs’ of. irrigation. Power rates now average about 
$ 2.00 per acre less than those common a: few years ago, while ie price of 
fuel oil is about the same. The introduction of the light, high-speed type 
of, oil engines has greatly decreased the cost of pumping by engine power, 
but their durability is a matter of question. 


_ As the amount of water pumped has undoubtedly exceeded the recharge 
of the shallow well sands, the development of additional sources of water 
supply should be encouraged. More complete data should be secured on shal- 
low wells, and in particular a large mumber of them should be measured in 
the spring of 1935. The necessity for conserving the shallow well supply 
extends beyond any loan period and a method of financing a systematic study 
of the factor affecting this supply should be found. 


CONCLUSION AND. RECOMMENDATIONS 


Plt appears that the circumstances which.led the Federal Land Bank 
of St. Louis to discontimue the making of loans on rice farms in Grand Prair- 
ie have adjusted themselves at this time so as to justify the resumption of 
its former policy of making loans, provided the security in each individual 
case is sufficient. It is, therefore, recommended that the present blanket 
restriction be lifted and that loans be granted woon the basis of individual 
appraisals made with care by especially qualified appraisers giving particu- 
lar attention to the water supply available for each farm. 


Because the drop in static levels in present wells has averaged almost 
0.9 foot per year during the past five years, farms irrigated by shallow wells 
should receive loans only when the evidence shows that the prospective life 
of the water supply immediately beneath them is at least 15 years, and loans 
for longer periods should not be made until it is apparent that the general 
recession of the water table has been stopped or reversed. ey 


The value of the protection afforded by small subs tantially-constructed 
storage reservoirs supplemented by wells should be recognized regardless of 
the absence of water rights, legal provision of which is not yet necessary 
because of the abundance of run-off. Similarly, farms irrigated by pumping 
from streams should not be discriminated against, nor should deep wells pro- 
vided with non-corrosive screens; and the lower water-bearing stratum tapped 
by the latter should be considered as a valuable reserve supply for a some- 
what aPREEE area than is now watered tw them. 


Expansion of the pres sent irrigated acreage depending on snallow wells 
should be discourag ged until ‘the dron in static levels is checked for several 
years in succession. Meahnitile the Bank should require the yearly curtail- 
“thent. of the rice acreage in eacn tract upon which it makes loans, to not 
more than one-half the cultivable acreage, and should support financially, 
if necessary, the systematic seasonal recording of water levels of at. least 
500 wells. If constitutionally-sound legislation can be secured’ to effect 
tne general limitation of tne rice acreage on each: farm of the entire Prairie, 
it also should be urged. 


Loans should be based upon conservative valuations averaging not more 
than $ 20 an acre, and should be permitted to exceed $ 25 an acre in excep- 
tional cases only. Such systematic repayments of principal should be re- 
quired as will keep pace with the possible progressive depletion of the water 
supply as conservatively calculated upon the bass of previous performance. 


® 
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GENE Rech FACTORS 


Location and Description 


The Grand Prairie is an area of about 600,000 acres in Southeastern 
arkansas. Its asproximate boundaries are Yattensaw Bayou on the north, 
White River on the east, Arkansas River on the south, and Bayou Meto on 
the west; thus it comprises the greater ort of arkansas County, the east- 
central part of Lonoke County, the southern half of Prairie County, and 
the small portion of Monroc County which is west of White River. The 
area with which this report has to deal in particular is somewhat more 
restricted than the area just described, and is delineated with exactness 
on Figure 1. . The growing of rice is the princival industry of this area. 


The present population of the Prairie consists largely of former 
residents of the Middle Western States, and includes many persons of 
German and Central European ancestry. The wide use of machinery character- 
izing the rice-growing industry and the corresponding low requirement for. 
hand labor has resulted in a small negro population as compared with that of 
neighboring localities. The EE a ae ig woll supplicd with schools and the 
usual adjuncts of a modern farming comznity, including rural telephone and 
electrical service, the latter, because of the use of motors in-pumping 
water from wells for irrigation, being available to many more farm homes 
than could have it otherwiss. 


Stuttgart is the largost city of tho area, with a° population of 
4,927 (1930 Federal Census), and is its principal shivping and distributing 
point, but a half-dozsn smallor conters aro seattored over the Prairic 
area. 


Rice Markcts 


Except in certain regions in the South, rice has nover been a staple 
item in the American dict. Because production. is concsntrated in certain 
areas and becaus2 of its relatively low per cage ecnusumption, the United 
States usually has a considerable quantity of ric Seatac for shipment 
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to non-contiguous territories and to export. The production.of rice, which 
before the World War was insufficient for domestic requiroments, was greatly 
stimulated by it. Low prices in the post-war period discouraged production, 
and the exportable surplus was much reduced; but in 1926 cnother large crop 
was raised and experts reached the level of five years previous,: A poa 

of exports was reached in 1928-9, when 313,405,000 pounds of rice was sent 
to foreign markets. 


ay, 


The largest outlet for Southern rice, — outsides of the United 
States proper is in Puerto Rico, whors the per capita consumption is 25 
times the homo consumption. «As thes island is 2 protected markst, sven 
in years whon yricos for rico in the United States 2.re rolatively high, 
that morkst will sbsorb a large quantity of american rics. In other 
markets in the Caribbean trading areca the southern rice must meet the 
competition of rics from the Orient. . 


Other important moarksts for southern rice are in Surope and 
South averica. In Burope the principal importers of smerican rice have 
been Great.Britain, Gormany, the Netherlands, and Belgium, but it has 


only been in ysirs whon the production in this'country was large and tho 


price low that -~ny considsrable quantity of imszrican rice was imported 
by surope?.. Outside of the Caribbscan region and Burope tho only im- 
portant marksts for southorn-produced rice h*vse been Argentine, Chile, 
and Cancde. ; 


California rice also finds its bost overse 
american territory, in this case Hawaii. ~The Cal 
Japan, type, and the large number of Japaneso Living in Hawaii accounts 
largely for. tha heavy shipments to that. market. «as in the case of 
Puerto. Rico, the Hawaiian markst 1s a.nretec : amsrican rice 
thus hes an advantage over supplies. from fore 
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southern rice has 2 limited mirket. in C2lifornia, whers the 

local type is not liksd by many st (alle antl One of the cuthors of this 

Gport purchased choice arkansas pr ckage rice in Californian a few days 
bsfore taking up tho detail here deseribod. - In fact, some apprehension 
was noted in ‘irkanscs by reason of the recent introduction to Cali- ‘2) 
fornia Tice grovers of soed.df, the varistiss most favored in arkansas; 
the apparsnt desire of Czlifornic boing to zbsorb some merkets-at least 
hers local ones-now supplied by southern growers. 
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a/ Lor Louisiens, Texas, and arkansas aro the principal southern rice- 
producing strites. In 1933 their raspective ~cereages and production were 
os follows: arkances, 153,000 acres, 7,344,000 bushels; Louisiane, 
369, 000 acres, .14, 760,000 bushels; Tsxas, 141,000 acres, 7,475,000 
bushels. OG-lifornia nad 106,000 acres, and produced 6 5042 ,000 bushels. 





ras Two viaristies, Enrly Prolific and Blue Ruse, constituted 94.4 per 

cent of the 1933 crop of a”kansas, the former vrricty alone sccounting 
for, nearly helf the acreage... although S-rly Prolific matures somewhey 
sooner than Blue Rose which is a distinct advantage in some sensong 
its quality is not so high and it sslls for lower prices; hence in 
recent years Bluc Ruse has geined in the favor.cf many growers. 
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Table. 1 shows the amounts of -imerican rice cxportced since 1926. 
Notable in this table is the severe reduction appcaring for the yoar 1952-3, 
which undoubtedly hes had its roflection in tho present largo surplus in 
domestic mills ond markets. 

Table 1.- Exports of Rico from tho United 
States, by Years, 1926-7 to 1932-35 
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7 1926-7: 1927-8 +: 1928-9  : 1929-30 : 1930-1951: 1931-32 :1932=3 
1000 1bs.:1000 1bs.:1000 1bs.:1000 lbs.:1 





1000 lbs. :: "1000 1 1bs.:1000 lbs. 


Total 1254, £54,548 : 250,452 : 313,405 : 255,159 : 224,549 _ cs ea Meho bee eis ™ 
Europe: TENE 914: MISS. B19: ioe e kL? os ae 749 : 143,690 Sk LSA 7672 Peo aa 
Other ;: 
coun- : 


tries Vale y;Gide : 96, 61393 140,260 2 103,410"> «81,859 (2 61,80) aU eae 
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By far the greater portion of Arkansas rice is marketed in 
continental Usited States, although a limited market is represented by 
Puerto Rico. Likewise, most shipments are made by rail or highway. 
Atlantic ports such as Philadelphia and New York receive heavy consign- 
ments in normal years, but the usual movement is to Mid-Western centers 
such as St. Louis, Kansas City and Cuicago. Rail Peas anuyencl & latter 
city is now 35 cents per hundred pounds- a considerably lower rate than 
the one current a few years ago. However, about as mucn rice leaves 
Stuttgart now by automobile truck, even to cities as far- away as 
Milwoukee, as goes by rail. Apparently the price stxbilizing operations 
of the Federal Government have removed formcr incentives of purchasers 
to buy in large quantities nrhead of immediate needs, while discount 
savings and delivery to their doors have added to the desirebility of 
the service offered by truck freighters. 


Grand Prairic rice is mirketed through eight mills located within 
the area. Two of these are opsrated by the arkansas Rics G’owers Coop- 
eretive Association. This agency 2t present hendles nearly one-third of 
the Crop, which is sold aftcr being milled by nae associavions — vi branch 
Of the wiericean ae Seu Association also operates in the Peairic, 
ecting essentially es © broker in marketing rough rice for its ninbenes 
Both. organizations rs ir a certain degree of protection to their members 
by reason of keeping them in touch with the trend of prices; and the 
former, by 4 rice-grading service, is especially helpful in ostablishing 
6 bargaining basis for the farmers in the poriodicsl sales conducted 
by the mills. 


alas 


The marketing of what romained of the 1933 Arkansas crop was procecd— 
ing slowly on August ist, and Sonera more than the usual surplus, both on 
ferms-and in mills wos awaiting gee ‘Specifically, the carry-over was then 
:estimated at 1,800,000 pockets —/of ca ied rice for the Nation, about one=- 
third of which was in Arkansas. The Secretary of Awriculture later declared 
4 rice surplus, and anticipated purcheses of 50Cg000 pockets for relief 
agencies are expected to strengthen substantially the market for all grades 
Of -TECee 


Rice must meet the competition of potatoes as well as grain foods 
with which most Amcricrn familics sre more femilinr, which puts it ata 
disadvantage in price control programs, cspecially when the severely 
reduced 1933 acreage and production are considered. H nco, some uncertecinty 
exists re,ardin, prices for the immedicto future. In fact, preceding the 
declaretion of the surplus, some litcralizeation of the stabilization 
policy was effected, which was expected to result in e frecr marketing 
ofthe grain. ‘The greatly reduced 1934 wheat and. corn crops mey sustain 
rice /1evst§. or evon improve them; however, it appears doubtful that 
materially higher prices could have other effect than reduced consumption. 
Improvement. of foreign outlets effected through national bargaining 
operations or’ through the improved position of the A‘orican doticr in 
inter-netional exchenge has, so fer as could be ascertained, still to 
make its APPSATENCG,, but may show in future months. ‘ 





if A pocket is 100 pounds of milled rice, the oywivalent of anproximately 
5.6 bushels of rough rice 
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Transportation 


Grand Prairie is word appl sea with railroad transportation. (See Figel) 
The Chicago, Rock Island & Pacific line connecting Little Rock and Memphis 
crosses the northern part of the area, while the main line of the Cotton Belt 
railroad (St. Louis and Southwestern) traverses it from southwest to north- 
east, serving Stuttgart, which is one of its most important shipping points. 
A branch of this railroad extends from Stuttgart to Gillett. Limited passen- 
ger service is offered by both roads, but bus lines carry the bulk of such 
traffic. 


Both White and Arkensas Rivers normally are navigable to points well above 
those contiguous to Grand Prairie, end some rice moves out of the area by water 
routes. Freight trucking over the public highways appears to be on the in- 
crease so far as the transportation of rice is involved. Stuttgart is con- 
nected with De Witt by an asphalt road, which in fact extends a few miles 
southward toward Gillett, being gravelled to that village. Well graded gravel 
roads also connect with England, whence 4 concrete road extends to Little 
Rock; and other stretches of hard surfaced road deviate from this and other 
centers. A badly-needed improvement umer way when this report was being 
written was the grading of an unfinished stretch about ten miles long in the 
road running north from Stuttgart to Little Rock-Memphis highway. 


Much desirable improvement remains to be effected on the main roads, and 
even more on the country roads, most of which are not gravelled and many not 
even graded. A reason contributing to the nominal amount of the expenditures 
which have been made on these roads is the apparent inability of the rice 
farms to support the heavy cost of modern highways; nevertheless, this sec- 
tion of the State is not so well off in this respect as other areas some- 
what poorer and more isolated. In dry weather the country roads are pass- 
able though rough; but in wet weather considerable stretches of them are 
little short of impassable. In the matter of marketing farm produce, the 
Prairie would be distinctly at a disadvantage were it not the fact that 
its principal crop is either stored on the farms or moved from them before 
the fell rains set in. 


Arkansas County ranks among the first of the State in the number of auto- 
mobiles ormed by farmers. It is notable that, despite their universal use, 
these cars are almost exclusively those of the lowest-price group. 


Climate 


The climate of Grand Prairie is humid, with long, hot summers and short 
winters. The mean annual temperature at Stuttgart is 62.6 degrees F. The 
mean temperature for the months of December, January, and February is 44.0 
degrees F., for the summer months 79,3 degrees F., and for spring and fall 
62.9 degrees F. and 63.6 degrees F., respectively. The lowest recordec tem- 
perature in winter is -10 degrees F, The humidity being high, the summer 
days seem sultry, and in winter, when the thermometer. is around zero, the 
cold is felt more than in less humid regions. The climate and the water 
requirements of the rice crop together produce a mosquito infestation in 
summer months which is one of the area's most notorious disadvantages. The 
ground seldom freezes to a depth greater than 2 inches. Snowfall rarely ex- 
ceeds 3 or 4 inches and usually melts in a few days. Some winters are mild, 
with no snov or freezing weather. 


The mean annual precipitation is reported at Stuttgart as 51.01 inches, 
vith a minimum of 40.22 inches in 1929 and a maximum of 69.13 inches in 1906. 


In the average year the fall months are the driest and the spring season is the 
wettest. : 13 


LECLS ley 


compiled from the records of the Stuttgart Weather Bureau Stas «, 


tion, gives the essential climatic data in detail by months and seasons: 
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December 
January 
February 
Winter 
March 
April 
May 
Spring 
June 
July 
August 
Summer 
September 
October 
November 
Fall 
Year 
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Table 2, - Normal Monthly, Seasonal, and Annual T Temperature _ 
and Precipitation at Stutte gart , Ark., “y 
(Elevation 228 feet). 








ee ee i i ee ee ee ee 





eS ne me nee 























Temperature : Precipitation 
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The average date of the last killing frost in the spring at 
and of the first in the fall, Octobor 30. 


Stuttgart is March 25, 


This gives an average groving season of 219 days. Summer precipita- 


tions in single storms of 24-hours duretion during the past 30 year 
havé béen of the folloving frequency: June,2. to 3 inches, 7 storms; 


3 to 4 inches, 
inches, 4. August, 


2; 4.00.9 inches, 2. July, 2 to.o inches, 5; 5 to 4 
@ to 3 inches, 63.5 to 4 anches, Ji... \ The number oF 


those storms precipitation 2 inches or more is shown in Table 3. 
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Table S.n- Number of Sumner Rain Storms of 2-in. or more at 
Stuttgart, Ark., 1904 to 1933 
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Year ~ 5 eee : a ic we 
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1908 = ¢ z a z 
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1914 : = s z a = a 
1915 : a aaaadl sah a - dpe 3.12 
1916 : - - 1 Eustis - - 
1917 : ~ - - - - - 
1918 : le a eae - - - 
1919 4g ~ - - 2 1 2.58 
1920 - - - - - - 
1921 - - - - 1 ouee 
1922 te EEG - - - - 
1923 - - = - - 
1924 - - : - - - 
1925 = - 2 : : - 
192 = = : ce = - 
1927 2205 z - - - 
1928 : = - - : - 
1929 - = : - - : 
1930 - - : - . - 
1931 - - - - ~ - 
1932 : - - et eS 7 : 
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Only one storm of 2 inches or more (2.33 inches) was reported in the sum- 
mer months of 1934 through August 13, when this record closed. This occurred 
fune 5 and 6. However, another storm on June 3 procipitated 1.33 inches. 
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The heaviest 24-hours precipitations during the complete years 1904 
to 1933 are shown in Table 4, the heaviest storm of 2 inches or more being 
reported for each month. 


Tabl 4.~- Heaviest 24-nr. Precipitations at 
Stuttgart, Ark. 
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Heaviest 24-hour precipitations in 1934, through Aug. 13, were as 
follows: March 2, 2.75 inches; March 26, 2.45 inches. Total monthly 
precipitation was as follows: January, 2.61 inches; February, 2.33 
inches; March, 7.84 inches; April, 2.29 inches; May, 3.44 Suomen 
June, 4.57 inches; July,’ 2.52 inches; August Peneiic zh August 13) none. 
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Topography 


The average elevation of the area is about 200 feet above sea level, 
the range being from about 230 feet in the northern portions to about 
180 feet at southern points. The slope is therefore mostly southward, 
with a trend toward the east. Principal drainage channels, including 
White River and Bayou Meto, have this seneral direction of flow, and 
their tributaries within the Prairie conform to it. Both White River 
and Arkansas River are directly tributary to Mississippi River. The 
largest interior drainage channel is Bayou Lagrue, which flows into 
White River; to it is tributary Little Lagrue Bayou. The main tribu- 
tary of. Bayou Meto is Two Prairie Bayou, which drains the Lonoke County 
portion of the Prairie; other tributaries of Bayou Meto are Mili and 
King Bayous. 


The topography of the area is, on the whole, extraordinarily uni- 
form, ranging from nearly level to undulating and gently rolling. In 
the vicinity of Fairmount, Prairie County, some sections are quite 
rolling. On account of the even slope the drainage of much of the 
area is slow, necessitating the assistance of various artificial courses, 
especially in sections where rice-growing is predominant. (Pertinent 
-aspects of these drainage developments are discussed elsewhere in this 
report.) There are, however, numerous shallow drainage ways extending 
“throughout the rice-growing areas from a few hundred feet to several 
hundred yards wide, which act as drainage ways for large quantities of 
the surface water. These are locally termed "slashes". While they may 
hold considerable standing watcr for a long time during wet seasons, most 
of them have a sluggish flow and carry off considerable surplus surface 
water. These slashes form the heads of small streams, which find their 
way to larger streams in the lower, timbered country. There are fow 
streams throughout the rice-growing areas, although there are large 
streams near by, which act as the drainage outlets for the prairie 
slashes. 


Formerly the lands in the slashes and bottoms were valued chicfly 
for their timber and rhat they afforded by way of grazing advantages, 
but in recent years their vossibilities of economical transformation 

.into shallow water-storage reservoirs have been widely recognized, and 
several developments of this sort, described at another place in this 
report, have been made. : The natural production of ‘these lands is still 
timber, barrel staves being manufactured from the elm, oars from the 
ash, and various other articles from the other timber. 


Throughout certsin portions of the Prairic, notebly its northern 
sections, ere small mounds from 1 to’$ feet high and from'10 to 100 feet 
in diemeter, which intérfere somewhat with their adaptation to rice grow- 
ing. Aside from these mounds, the generally uniform slopes of the Prairie 
are easily prepsred for rice. Only a fer hundred acres of Prairie land 
remain unbroken, so that the figure has little present or future signif- 
icance, but the cost of preparing it for irrigetion (including the cost 
of building farm ditches and their structures) was reported in the 1930 
Federal Irrigation Census to have avereged $ 10.34 per acre. (The cor- 


responding cost for the entire group of irrigetion states was $ 28.21.) 
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Soil 


The typical soil of the Grand Prades is the Crowley silt loam, which 


exists in large contiguous areas in Arkansas, Prairie, and Lonoke Counties. . 


The surface soil is'a gray to brown-gray silt loam. In its original state, 
or where it: has not been heavily cropped, it is fairly well supplied with 
organic matter. 


The soil of the Crowley silt loam consists of about 10 inc .1s of mot- 
tled light-brown to ashy-gray silt loam. When wet this soil is dark brown 
in color, but when dry it becomes quite gray. The subsoil from 10 inches 
to ebout 24 inches is a pray or a mottled eray and vellowsilt loam. Be- 
neath this the subsoil to a depty of 36 inches is a heavy gray or mottled 
eray and yellow, or a red or mottled red and gray heavy silty clay. On the. 
rolling and better drained areas of this type the subsoil from 10 to 24 
inches is usually quite yellow in color, with only slight mottling. In 
these rolling areas the subsoil from 24 to 26 inches is usually mottled 
red and gray, while in the lower areas it is usuallv gray. In other 
words, where drainage is poor the gray color is predominant, while in the 
gently rolling areas the re@ and yellow colors sre more often found. 


The soil is friable and of excellent tilth. On some of the lower areas” 


of the type where drainage is poor the soil dries out and bakes on the sur- 
face, and if not cultivated before drying it becomes so hard that cultiva- 
tion is difficult. The lower: subsoil is compact and very nearly impervious 
to vater. Often a thin, compact layer of dry silt, light in color, is en- 
countered just overlying this impervious subsoil. The lower silty clay 
subsoil is locally termed "hardpan", but it is not a true hardpan, as there 
is no true cementation of the soil particles. This peculiar impervious 
condition of the ‘lower subsoil is probably due to the silt particles. In 
flat or poorly drained areas there are numerous small rounded iron concre- 
tions throughout the soil and subsoil. 


The Crovley silt loam is strongly acid in its native condition, but 
this acidity is said to be somewhat ameliorated by the chloride content 
of the well water used in irrigation. 


Crops 


The importance of the different crops raised on Grend Prairie farms, 
relative to rice, is believed to be measured with fair accuracy by 
Table 5S, which shows 93.6.per cent, of the total area, in rice,).22 per cens 
fallowed, and soy beans and oats together comprising about 12 per cent. 
The farms upon which Table 5 is based comprise a groud upon which loans 
have been made by the Federal Land Bank. 
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Farms 
Rice 
Corn 
Cotton 
Soy-beans 
Oats 

Other Crops 
oe 
Timber 


Waste 


. Table 5. ~- Crops Grorn on 40 Farms 
jn Grand Prairie, Ark. 


Grand Prairie. Arkansas County Prairie Cotnty Lonoke County 
(10 Farms) 
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The nearly universal practice in Grand Prairie is to grow rice two 
years successively on a field, then let the field "lie out", or “blank 
farm" it for two years, by which course the land is broken in May in 
time to kill the carly weeds and grasses before they go to seed. Through- 
-out the summer and until killing frosts in the autumn the fallowed field 
is worked over with tractor-drarn discs, to keep noxious seed from matur- 
ing, tvo to four discines being required according to the summer rainfall. 


This practice is varied by some farmers by a "one year in and one out" 
rice rotation, and still others raise three crops of rice and fallow for 
two years. Horever, as would be assumed, from Table 5, much of the land 
out of rice is put in other crops which, whcther profitable or not them- 
selves, effect a working over. of the soil that serves much the same pur- 
pose as the "blank farming” practice. | 


The generally recognized necessity to rest: the land betveen rice 
crops effects s control over the acreage devoted to rice which appears 
to prevent « future approach to the maximum acreage reached in 1926, 
when 161,000 acres was in the crop.. Net ‘sod land planted to rice will 
raise, say, five successive crops before weeds and grasses become so nox- 
ious as to require a change. The rapid devclopment of the industry 
reached its peak in 1925 or 1926, since when very little nety sod has been 
broken, and the necessary rotations have now become so rell established 
as to hold the maximum acreage well belov that established in 1926, quite 
regardless of other influences. 


Table 6 shovs the rice acreage:for Arkansas and for Grand Prairie by 
years since 1905, when production first reached commercial proportions; and 
for the same period, the production and farm price, per bushel. The crop 
curtailment program of 1934 ras intended to effect a 20 per cent reduction 
of the 1933 acreage. Mid-July ostimetes indicated only an ll-per cent 
acreage cut, and an-increase over 1933 of 4 bushels (52 bushels per acre) 
in yield, but severely reduced rainfall of the 1934 summer months necessi- 
tated, extraordinarily heavy pumping, notwithstanding the acreage curtail- 
ment, end the condition of the crop for the State was estimated on 
August 10 es 80 per cent of the normal. This reduction has been attri-- 
buted to insufficient water in certain sreas. 


Table 6. - Rice Acreage of Arkansas and Grand Prairie; 
Yield (State); Farm Price (State); and Value 
per Acre (State), by Years, 1905 to 1933. 
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i000 Acres Bushels Bushels ents s Dollars 
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1933 MEAG SIN BO 48.0 7,344 78 38 44 
1932 Les, Nimes 5130 8,315 mrad 16,87 
1931 ee LAG + B50 9,735 61 Sooo 
1980. 5°) Le? Sead An 8,170 ate yg) 
AS 39 Locmwe7 Shad 7 956 94 47.94 
1928 Tee gist a, 7,823 86 41.02 
1927 Te Suae Ad, 9 44.0 7,700 90 39.60 
1926 199 «161 53.0 10,547 100 53.00 
1925 9/ “Mommas 43.0 7,925. 150 69.30 
1924 = eerie 2S0 (42.0 6,888 138 58.93 
1923 LSS Suk 1O 39.5 Boe ee 44,24 
1922 Ie MAS 48.0 7,692 88 42.24 
1921 © Teo aWeLOO B35 6,688 92 49.22 
1920 3/ ies aa 2 4.9.0 Ea Shia 131 64.19 
1919 — 156 126 39.0 6,162 240 110.40 
1918... 170) hae 43.0 Y 310 180 68.22 
1917 ES as Th aaa a ae 8) 5,994. 190 77.90 
1916 125 "HOO 50.5 6yoLe 96 48,48" 
1915 100 80 48.4 4,840 °5 45.98 
1914 - 93 74 39.8 3,685 90 35.82 
1913 105 84. oot 0 aes Yar oe a 90 32.40 
1912 91 tes Bag 3,405 94 BDse0 
1911 72 57 39.0 2,792 82 31.98 
1910 60 48 40.0 2,400 70 28.00 
1909 28 Pa 4.0.0 Leo 90 36.00 
1908 bis 11 41.0 467 92 BT ote 
1907 6 6 Bea0 22 85 Gl .45 
1906 4, 4 2100 11 85 26.36 
1905 2/ y : 68.6 eg 100 48.60 








1/ 1929 Federel Census reported 146,588 acres, 6,958,105 bushels. 
ey 1924 Federal Census reported 166,249 acres. 
3/ 1919 Federal Census reported 143,211 acres. 


4/ Less than 500 acres. 


Table 7 shows the areas of rice harvested in the Grand Prairie, by 
counties for the years 1929 to 1933. (See Figure 1 for the approximate 
locetion of the farms growing rice during that period or any of the five 
years.)..The crop curtuilient program of 1934 resulted in allotments by 
rice districts approximately as shown by Table 8 and on Figure 2. 

Figure 3 shors by yield ranges, the relative production of the lands 
throughout the Grand Prairie by. way of averages for the five year.or. 
shorter period, as the individual case may ‘be. ‘ Together the three fig- 
ures present a picture of the relative performance of the various sec- 
tions of the Prairie in rice production for the period. 1 


While the 1934 allotments assigned to the Prairie approximately 
106,000 acres, it was reported after the irrigation season was well ad- 
vanced, that some plantings head exceeded the acreage allotted. On the 
other hand, the almost total absence of summer rains tended to offset 
the relief to the irrigation water supply where the allotment was ad- 
hered to, end some acreage was said to be distressed. The preparation 
of this report was concluded before the full effects of these influences 
could be measured vith assurance. Where the 1934 acreage is involved in 
their later computations the authors have, therefore, assumed that 
110,000 acres vas irrigated, from all sources; in Grand Prairie during 
1934. Whether or not the drought or other causes resulted in the omis- 
sion of some acres, allotted or unallotted, from the 1934 harvest, the 
fact is that the originally-planted total screage was given water through 
practically the entire irricetion season. 





, 

ay Neither table nor map is more than approximately accurate, be- 
cause of various discrepancies ard indefinite indications encountered 
when the data upon which they were based were assembled. The authors 
take full responsibility for these presentations, but caution the reader 
against assigning too grest a degree of sccurdcy to them. 


Table 7, - Areas of Rice Harvested in Grand Prairie 


by Counties, by Years, 1929 to 1935 





Grand 
Year - ‘Prairie 
ube Acres 
1929 127,040 
1930 140 , 960 
1931 la, JOO 
$702 fot” 126,769 
Dob sy: lady ood 
iverace:” 142,292 





Arkansas 
County 


Acres 


87,180 
93,400 
96,750 
80,995 
75 , 384 


86,742 





Lonoke RY. 


County 


Acres 


13,760 
15 ,880 
16 ,510 
15,192 
15,070 


15,282 





- Monroe 
County 


Acres 


2,080 
2,380 
1,990 
1,870 


2,080 


1/ : 





Prairie 
County 





Acres 


26,100 1f 
29,600 
30,690 
28,592 
28 ,035 


28 603 











en ere nee No ee oe 


ee ee 
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27 Monroe County acreage included in. Prairie County figure. 


Table 8. - 1934 Rice Crop Allotment Districts in 
Grand Prairie, Arkansas and Estimated 
Yields per Acre Based on the 5-year 
Period 1929-19335. >" 








Area | .__ Expected: Yield 
District Allotted Total Average 
tj hi Acres Bi aM: Bue ; 
No. 1 ; 4,832 217 795 45.0 
Now’ 2 i C007 315 ,404 48.2 
No. 9,241 434 ,569 i 47.0 
No. 4 LOR O83 468 ,889 ‘ 46.7 
No. DB 5,959 284 ,499 c 47.7 
No. 6 7,068 356 ,085 ; AT .7 
No. @ 10,905 004,479 i 46.1 
No. 8 6,994 508 , 428 i. a 44.1 
No. 9 Oplee 2536728 gates 4div1 
No. “LO 2,020 95,107 [ 41.0 
tore” Lu O40 041,916 i reset 
No. 14 eo tel 083,910 46.5 





Total,’ Grand Prairie: | 106,072 5,072,271 
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HISTORY AND ORGANIZATION 


“~-"°As is indicated by Table 6, the history of the Grand Prairie as a rice- 
produzing section of importance began in 1905, when 460 acres of .the”’ grain 
wore. nervested. The following yeur's acreage was eight times as large, and 
ten years later 100,000 acres were devoted to the crop. Meanwhile, many 
thousands of acres which previously had its principal agricultural use 4s 
pasture and hay land had been sold at much. higher prices than the few dol- 
lars an acre it previously was worth. A pedkK of 145,000 acres was reached 
in 1920,. marking the height of the rice-growers' prosperity. That was the 
period of inflated prices which followed the World War. Few industries \ 
benefitted from it more than the rice-growers', and perhaps none felt more 
severely the immediately-following deflation. In 1919 the average farm 

price of rice, per bushel, reached $2.40; indeed, some farmers received 

even higher prices, and many whose fields were still new produced much 

higher yields than the average for the State. The average price in 192° 

was much reduced, but the yield was better than that of 1919. With the 

breaking of the boom, however, many farmers mct disaster, and the general 

effects of the distress rhich followed have not yet entiroly disappeared. 
Nevertheless, after showing a reduction of almost 50 per cent in 1921, the 

acreage again began to increase, reaching its maximum in 1926, when 

161,000 acres werein production. Never again were 1919 prices reccived, 

however; and when the average farm price sank to 37 cents in 1932 the in- 

dustry once more Was severely depressed. Rice was grovn at a loss that 

year, but in 1933 the average farm price was more than double that re- 

ceived in 1932, and most farmers more than covered their expenses, which 

also had been substantially reduced. 


Associated with their other troubles, the rice farmers suffered fi- 
nancially from failures of rice brokers and mills and from the banking 
disasters of the post-rar and depression years. While e later discussion 
in this report indicates a partial correction of the indebtedness situa- 
tion which these crises accentuated, both hard-times periods were espe- 
cially calamitous to Grand Prairic farmers because of the heavy indebted- 
ness they had built up in the purchase of their farms, the erection of 
farm buildings, the installation of pumping plants, and the many extrav- 
agances generally characteristic of the periods. Community indebtedness, 
while not so excessive as that of many other communities, played its part 
also by way especially of bonded drainage, levee, and road-improvement 
districts. (These are discussed in detail elsewhere.) 


Hovever , the most disturbing element of all was tne performance of the 
underground storage from which came the water supply of most of the farms. 
Irrigetion farming in Grand Prairie is distinctive from thet in most other 
sections of the United States where water is applicd to crops artificial- 
ly, in that its irrigation service is almost entirely an enterprise of in- 
dividual farmers. There are no irrigation districts nor farmers' coopera- 
tive companies, and the United States Government has no projects in the 
area. ‘Thus the Federal Irrigation Census of 1930 showed thet of the 
151,787. acres in Arkansas irrigated the preceding year nearly 144,000 
acres was irrigated by individuals and partnerships, the number of the lat- 
ter being very few. The only other type-of enterprise which supplies vater 
is a loose sort of commercial company which sells or ronts it, usually in 
exchange for a portion of the crop (commonly one-fourth in Grand Prairie), 
and while several pending plans may presently result in the large-scale 
provision of water on a sale or rental basis, its present retailing in- 
volves only a fer farms in any particular case and not many in total. 
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This circumstance has doubtless been 2 fortunate cne, for it has meant 
freedom from certain community burdens which have afflicted other irriga- 
tion sections; it nevertheless left the farmers without an agency which 
might have been effective in obtaining other water supplies when the de- 
cline of the water table suggested ultimate depletion. This threat began 
to occasion concern late in the 1920's, and led to the addressing of a re- 
quest to the United States Geological Survey for an investigation which 
might determine the seriousness of the situation. Such a study was made 
by David G. Thompson, a member of the Survey's staff. A preliminary state- 
ment based upon the study which followed vas issued by the Survey in 1931, 
showing that the declinoe of the water table had indeed proceeded at a 
rate which constituted a distinet threat to the permanence of a vart of 
the supply of the Prairie area; and this report so alarmed the officials 
of the Federal Land Bank of St. Louis thet they shortly afterward removed 
the entire Prairie from the territory in which the Bank would make farm 
loans. This action was followed by similar bans by other credit agencies, 
and the farmers presently found themselves cut off from all real estate 
eredit sources save such of those agencies already holding mortgages, 
as were Willing to refund them when they became due. 


Meanrhile the general course of.economic events led to a progressive 
reduction of the rice-groving aren, and the periodic reading of certain 
representative tells, which had continued since the publication of the 
Geological. Survey's report, appeared to indicate that some correction of 
the water situation vas teking place. This was marked enough in the 
Autumn of 1933 to induce the Federal Land Bank to withdrav its restric- 
tions from the Southern and Northrestern portions of the area (see Fig.4), 
but its unvillingness to lift the ban entirely led to further negotiations 
with the farmers, who contended that correction of the circumstances which 
led to the original restrictions had proceeded far enough so that the Bank 
coulé safely reenter the Prairie vithout qualification other than such es 
vould apply to individual conditions. Their argument was supported by the 
conclusions reached by Dr. George C. Branner, State Geologist, who estim- 
ated on the basis of a study made under his direction in the Spring of 
1934, that so long as the annual consumption does not increase substantial- 
ly above 175,000 acre-feet, there will be little possibility of the ex- 
haustion of the ground water supply. 


The outcome of these negotiations was the ordering of the survey by 
the Bureau of Agricultural Engineering here described and as explained 
in full in the Introduction. 


ECONOMIC CONDITIONS 


While more and more consideration has been given, in recent years, to 
the possibilities of other crops, the growing of rice is still so preponder- 
antly the leading agricultural industry of the Grand Prairie as to justify 
designation of the area as a one-crop section. As such, it has character- 
istics distinguishing it from the adjacent cotton farms or farms upon which 
diversified agriculture is practiced. fee . vey fe Pe 


Rinks» 
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General Characteristics of Rice Farms 


Some of these peculiarities are suggested ‘by ‘Federal Census Statistics. 
Table 9, assembled from various publications of the Fifteenth Decennial Cen- 
sus, shovs pertinent statistics for farms irrigated in 1929 in the four 
counties comprising the Prairie, and like figures for the unirrigated farms 
of the same counties. Such of these as describe the sizes of the irrigated 
farms and thcir valucs vill be discussed in later paragraphs. Here atten- 
tion is directed first to the figures shoving values of farm implements and 
machinery. 


Rice farming in this area is distinctly a mechanized industry. Preva- 
lence of anthrax disease discourages the extensive use of horses and mules 
(although they are used on a few farms), but regsrdless of this influence, 
the large and level fields and uncomplicated needs of prepering the land 
and of secding and harvesting the crop, make the use of machine power eco- 


nomical in most of the farming operations. 


Thus the value of imploments and machinery is shown as $2,281 per 
farm and $6.54 per acre, compared with only $137 per farm and $2.54 per 
acre for the unirrigated ferms; and since these are averages, it is ob- 
vious thet for many farms the figures are much higher. 


Likewise the values of buildings: On a per-acre basis, the rice farms 
show lorer averages than the non-irrigated farms, but on a per-farm basis 
their averages ere higher by far. In feet, the dvellings and other build- 
ings, while nov’ generally shoving the need of repairs and paint, are dis- 
tinctly superior to the corresponding improvements not only on Arkansas 
farms, but also on ferms in many other localities. Most of these build- 
ings, having been erected some vears ago, ere evidence of the severely con- 
trasting prosperity of those times with that of today, especially as re- 
gards the rice industry. 


Differing in one important respect from the farms of most one-crop 
sections, many farms of the Grand Prairic have home gardens and good ones. 
This is said to constitute a circumstance distinctly different from the 
habit of more prosperous days, when rice farmers considered that they could 
not afford to raisc garden produce. Moreover, most fermers now keep chick- 
ens and a few hogs and cows. However, with respect to livestock general- 
ly, the statistics showing in Table 10 pertaining to farms classified in 
the 1930 Federal Census as "cash-grain" ferms, which obviously for the 
Grand Prairic counties are almost exclusively the rice farms, still show 
approximately the true situation. 


Also illuminating are the ficures in Table 11, which show the value of 
the 1929 products of the cash-grain farms in the Grand Prairie Area. 


Table 9 shovs, by countics and for the entire Prairie area, the average 
size of the irrigated farms reported in the 1930 Federal Irrigation Census; 
also the corresponding averages for the unirrigated farms. The comparison 
is illuminating, cspecially as it discloses the extraordinarily large area 
of the irrigated farms (all of which are rice farms). Specifically, the aver- 
age irrigated farm is 349 acres in oxtent, while the average unirrigated — 
ferm includes only 54 acres. 
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TABLE 9. - Number, Area, and Specified Farm Values of 

Irrigated and Unirrigated Farms in Counties Com- 

prising Grand Prairie, Ark., 193° and 1929, and 
Areas Irrigated, 1929 and See 
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Table 11.-Value of Farm products Sold, Traded, or Used by Operator's 


Family, for cash-grain Farms of Grand Prairie, Ark., 1929 
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Grand Prairie 
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All products sold, etc. 854 
Crops sold or traded S5u 
Livestock sold or traded 311 
Livestock products sold 


or traded 625 
Forest products sold 
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6,015,697 
5,581,761 
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Irrigation Census figures permit-no further breaking cown of these 
averages, but other statistics from the 1930 General Farm Census offer such 
opportunity. Thus, Table 12 discloses vith: accurecy sufficient for the 
present intcrest, the relative importance of the verious size group, the 
cash-grain cla assif ication being its basis. ~ 


Thus the model Size is not much different. from the average size 
(349 acres) since it is obviously included in the 260-499 acre group; the 
latter and the tro next’ larger comprise nearly seven-tenths of the entire 
number of farms. : 


In an historical sense the charactoristica lly large size of the rice 
farm is of interest as perhaps suggesting a cause of part of the financial 
| troubles of the rice farmers., Again referring to the Irrigation Census 
| figures (Table 9) it is seen that the number of farms actually declined 
betreen 1920 and 1930, although the total irrigated area increased moder- 
ately. In other vords, the area ‘of the average rice farm increased. The 
explanation of this development given the authors vas that the profits 
from rice growing during and immediately after the World War induced 
many of the farmers to purchase adjoining farms; and some (like many other 
farmers elserhere) let .their ambition get. the. better of their judgment, 
incurring indebtedness besed on rar-time valuations which distresses them 
to this day. 





Valid defence of the size of the farms lics, horever, not only in the 
almost universal use of mechanical units in the major farming operations, 
of which mention has already been made but also in the necessary curtail- 
ment of the'rice acreage involved in rotation requirements. ‘Thus, the 
more or less general practice of keeping only one-half the cultivable 

area in rice is disclosed, by the Census. figures. for 1929, which while shovw- 
ing 295,000 acres as the area of the irrigated farms, wey ae only 43 per 
cent as actually irrigated that year. Allowance being made for unculti- 
vated areas in homesteads, etc., this ratio appears to be what would be 
ee from the custohary rotation. 


Farm Mortgage Indebtedness 


At the outset of their survey the authors were informed of a serious sit- 
uation represented by. outstanding. indebtedness against real property compris- 
ing the rice ferns. ‘In their memorandum entitled "The Facts About The Rice 
Territory of Arkansas", submitted in the Spring of 1934 to the President of 
the United States by N. J. Rollison, Chairman, and Joseph Morrigon,. Secre- 
tary of a committée pabreount Fue ie Farmers Union, the following declaration 
| 


appeared: oe * 


"The farmers of the ricc territory sare in a desperate condi- 
tion because for the past five years there have been no private 
agencies lending money: ‘While no check has beéh made ,informed 
persons estimate that 75% of the rice land of Arkansas is mort- 

. gaged or encumbered with some character of lien. As 90% of 

these liena; were created originally more than five years ago 
during the ‘heyday of prosperity, it will be seen that the rice 
farmer now is in a deplorable condition and is dependent entire- 
ly upon the grace of his creditors in permitting him to con- 
tinue." 











Table 12. - Cash-Grain Farms in Grand 
ai, Préirie, Ark., By Size, 1930 
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Such a proportion of farm mortgege indebtedness as 75 per cent is so 
high as to be most unusual, but various local bankers and other usually 
well-informed authorities made even higher estimates, the highest being 
90 per cent, this notwithstanding the ratio of 46.6 per cent reported for 
Bole? aurvee of Arkansas rice farms made by the University of Arkansas bos 
and the similar 1930 Federal Census figures (which are representative ef: 
all farms, rather than merely those devoted to rice-growing), as follows: 
Arkansas Cagney 37.9 per cent; Lonoke County, 45.0 per cent; Monroe 
County, 41.5 per cent; Prairie eee 38.7 per cent. 

Likewise Ayeieanetips was. aA more or 1646" “peneral’ complaint regarding 
interest rates reported to be charged on farm real estate mortgages, from 
which the impression was gathered that, by reason of commissions and fees 
charged on original first mortgages and.on their periodic renewals, usu- 
ally translated into second. mortgages, the customary 6 per cent rate be- 
came an actual 8 or 10 per cent. Again such declarations were made by 
reputable authorities supposedly in position to know the facts, and not- 
withstanding Professor Hall's 1927 average of 6.9 per cent and the 1930 
Federal Census averages 2/. 


Accordingly, a special investigation which also included study of 
taxation, was undertaken to ascertain the present facts regarding farm 
mortgages. Two townships ( T 3.S, 4 W, and T 3S, 5 W), considered to be 
typical of the entire Prairie and inclusive of almost one-fourth the total 
number of its rice farms, were selected for the investigation, the de- 
tails of which were handled by M. K. Boutwell, an experienced ebstractor 
of Stuttgart. Mr. Boutwell listed the legal description of each farm, 


_its total acreage, the names °f its present owner and last previous owner, 
the date of the transfer by which present ownership was established, the 


consideration involved, the amount of the mortgage where one was of rec- 
ord, its maturity aate | and the interest rate carried by the loan. From 
this search the following facts developed: 


Eighty-three farms, or 41.1 per cent of the 202 rice farms had (in 
July, 1934) first mortgages on 20,833.28 acres or 48.5 per cent of their. 
total area (42,946.45 acres). The total obligation represented was (as 
of record) $ 765,234.97, or $36.73 per acre. The annual interest obli- 
gation vas $ 47,009.69 or $ 2.26 per acre. The average interest rate was 
6.14 per cent. ; 


Twenty-seven of these 83 farms had also second mortgages on 5,845.17 
acres, totalling (as of record) $ 58,647.17, or $10.03 per acre. Annual 
interest obligation was $ 4,508.52, or 77 cents per acre. Average interest 
rate was 7.5 per cent. 





Ly "Rice Farming in Arkansas with Financial Results for 1927, "by 


Orville J. Hall, Arkansas Agricultural Experiment Station Bulletin No.260, 
page 21. 


a The Census average for Arkansas County was 7.12 per cent. Farms opera- 
ated by full owners owning no other farm land were involved, and the farms 
vere not confined to those growing rice. 
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1“ One of the 83 farms had also a third mortgage on 160 acres, Tor’ 
cit ‘050. 00; or % 6.56 per acre: ‘Annual | ‘interest obligation was % ROG, 
or 66 Gents” ‘per acres, Interest re ate was ‘10 ‘per cent. i 


Thus 41. 1 per cent. of the farms and 48. 5-per cent of their total area 
are mortgaged.: The averagé obligation is $ 39.60 per acré on the mortgaged 
acres. Thé average annual interest obligation is $2.48 per acre; and the 
everage annual interest rate is 6.26 per ‘cent. From these facts the auth— 
ors reach the conclusién thet the present proportions of farms and areas - 
mortgaged are high, but by , no moans ‘80. high as populerly supposed « ee 
présent average interes Bt rate ‘is ‘not ‘extreme. 3 

However, the averaged Infobtéanoss, per acre, for acreage indebted,’ 
out.of line with present values, and even with shat should be we 
normal values. Good rice farms Sia recently sold substantially lower than 
the $39.60 average indebtedness reported. Obviously many of the loans were 
made when ‘valués ranged around $ 75 to $100 per acre. The onerous feature 
of the present mortgage situation is therefore not the average interést rate 
in itself, but one excessively large loans upon which it is*asse sseé. 


Although represent ing circumstances not Sener differing from cea ex- 
istent in many other agricultural communities, certain additional facts were 
developed by the morteage study which partly explain the exa azgeratedrpopular 
belief regarding the present extent of real estate indebtedness. Thus of 
the 119 farms now free of debt, 16, comprising 3,028.77 acres, became so by 
the foreclosure route, and 31, comprising 6,547.14 acres, became so by deeds 
forestalling foreclosures. Tibi. while four foreclosure’ suits nov ‘in progress 
prospectively will still further improve the statistics by relieving that 
number of farms and 700 acres of their present indebtedness, it may still 
be said that nearly two-thirds (64.4 per cent) of all the farms, and more 
than that fraction (70.9 per cent) of their <@rea, aro now or have been mort- 
gaged. 


A combination of these figures in accordance with the dates upon which 
transfers to presentownerships beceme effective is suggestive of the history 
of declining rice farm prosperity. Thus in the two Arkansas County town- 
ships, one forced deed was written in 1906 involving.a .quarter-section. ferm, 
but no foreclosure or deed in lieu of it was recorded thereafter until 1919, 
when an 80-acre farm changed hands by the forced-deed course.’ The record < 
leter years was as follows: 1920, 2 farms (320 acres): deeded; 1921, 1 farm 
(160 acres) deeded; 1922, 1 farm (160 acres) deeded; 1923; 2 farms 
(612.28 ecres) deeded; 1924, 2 farms (800 acres) deeded; 1925, part of 1 
farm (320 acres) foreclosed; 1927, 2 farms (320 acres) férectosea Si9ea! 

4 farms (329.09 acres) foreclosed and 3 farms (920 acres) deeded; 1929, 

2 farms and part of another (626.27 acres) foreclosed, and 1 farm’ and part 

of another (210.92 acres) deeded;°1950, 3 farms (560-acres) deeded; 1931, 

1 farm (320 acres) foreclosed and’ 3 farms (360 acres) deeded; 1932, 4 farms 
(713.01 acres) foreclosed and 7 farms and part of another farm (1720 actes) 
deeded; 1933, 1 farm (80 acres) foreclosed and 2 farms (323.94 acres) deeded; 
1934, 1 farm (329 acres) foreclosed, 1 farm (160 acres) deeded, 4 farns 

(700 acres) in process of foreclosure. . ie 


Such representatives of loan agencies as could ‘bd reached .convenient- 
ly were interviewed to ascertain the status of present mortgages. Depend- 
able statistics were obtainable from several only wil?” but the general ef- 
fect of all data developed was that an aprrsci weve proportion of mortgages 
(say perhaps one-third) were behind.on their payments. Mortgage holders in 
Grand Prairie, as elsewhere, prefer to foreclose only as a last resort,; and 
where the farmer appears to be doing what he can to pay out he is carried 
along in the hope that the arrival. of easicr circumstances may permit him 
to do so. It.is possible also. that the hope of the Federal. Land Bank's .re- 
entry into the lending field in the Prairie is inducing: some postponement 
of foreclosures which might otherwise be effected; this hope being fostered 
by the possibility :of a refunding of mortgages, with the Lend oa Steneare 
into the shoes of the present mortgagees. ‘ ed 

Mureover, it is apparently true that the present average tie eae intor-— 
est rates are lower than those current a fev years ago. -Wnile:the Arkansas. 
County séarch was not extended.to the point of ascertaining exactly: what. 
previous rates and charges had been, it is believed that many of: the trans—. 
fers jorced, since, say, 1920, had bean oecasioned at least in part. by rates 
somevhet in eenees of those noe common. During the period of the Prairie's 
most rapid develonnent it was customary for loan agents' fees and commis- 
sions to be covered by second mortgages, which ran for such terms as meant 
the increase of the 6 per cent rate on first mortgages to 8 or 10 per cent 
on the money actually received by the borrower. Thus the non-appearance of, 
the expected high rates in the Arkansas County study is perhaps merely evi- 
dence that the correction of the abuse has been accomplished largely by the 
drastic method of foreclosure or its equivalent. 


Moreover, a voluntary correction has been made effective on a number of 
outstanding mortgages. Mr. Boutwell is authority for the statement that 
several mortgages on his list are really extensions of earlier mortgages, 
terms of which were somewhat more severe, reflecting again the willing- 
ness of some creditors to ease former mortgage burdens pather than acquire 
unwanted farms through foreclosure suits. 


Re Pertinent data were obtained: from the Southwest Joint Stock Land Bank 

of Little Rock, which, although not loaning in Grand Prairie since 1928 

for reasons growing out of its own financial cireumstances, has now 42 

loans outstanding on rice farms. Total rea represented by these mortgages 
is 15,609. acres, and the total area subject to cultivation is 14,115 acres. 
The ya acreage of the farms is therefore 90. per cent of ae en- 
tire area. The obligation ranges from GIS 60 to $32.50 per acre on total 
acreage,.and from $ 13.50 to $ 37.50 per acre on cultivable acreage; the 
corresponding averages are “p24.20 end $26.75 per acre. The Bank has acquired 
tithe to only 1 farm, but has foreclosure suits in process against 9 farms 
totalling 3552 acres, with 3403 acres cultivable; the total amount involved. 
in the original loans is $ 92,800, or $26.13 per acre (27.27 per cultivable. 
acre).However, settlement of most of if’ not all these suits is expected with- 
out acquisition of titles, as the farms are considered to represent values 
substantially in excess of the obligations. While the Bank has had some 
trouble with delinquencies in about a dozen cases where second mortgages 
exist, partly by reason of the second~-mortgagees stepping in ahead of it 

for the proceeds of the harvests, and considers that its interests have 

not had just protection in those cases at the hands of the local courts, 

the statement was nevertheless made to the authors that, in general, the 


rice loans in Grand Prairie are among the Bank's best equities, and their 
present status relatively good. BA. 


Extension of the average. indebtednéss developed in the study of the 
two Arkansas County townships* vO. ‘thé entire area in Grand: Prairie farms in- 
cluded in the 1930 Federal Irtig gation Census (293,416 acres) would indicate 
a present total mortgaze indebtedness of $ BY (635,257 ‘against 142,307 acres, 
or about twice the amount justifiable under ‘tite pride levéls durrent when 
the Census was taken. It is notable, in fact, that the average per acre 
mortgage indebtedness -of.the.farms..studied. in. er . 
1930 “average” Tana” value-of the “irrigated-farms-~ ($36.50. per -acre), -and not. . 
substantially, below the average, Value of land and buildings ($45.38 per 
acre). «. Hither Census figure appears to bc in reasonable harmony with the 
“ otits tend ine” Federal Farm loans” in the Grand Prairie areca, which average 

$20.05 per acre." (See Table 13.) Therefore, if 1930 values be considered 
to approximate a’ normal , refunding of present mortgages in the Grand 
Prairie wonld. appear: prospectively to involve a severe -reduction-of. pres- 
ent amounts. In short, if. $20.05 per.acre were to represent the basis of 
a refunding of all the present mortgages, their total would be reduced’ to 
approximat ely ne 000. | 


Status of Beactal Land Bank loans.-- Table 13,-whiech: is based upon . 
a study made by the Federal Lend Bank of St. Louis as of June 1,1934, 
shows the status of its loans and the loans. made by the Land Bank Com- 
missioner in tho Grand Prairie area. While this record shows some de- 
linquencjes, it ,alone would not, appear, to justify the exclusion of any 
extensive portion of the Prairie as an undesirable loan area. In fact, 
in comparison with the experience of other mortgagees, the Bank has not 
fared badly, which, to the authors, indicates thet if future LandBank 
loans are made, ‘they should be based on conservative valuations such 

as are represented by the ‘Bank's loans now out ste anding. 





Figure 4 anpwe the location of the farms upon which Bank and Com- 
missioner loans have been made. On this map also appear the boundaries 
marking the northern and southern portions from which prior loan restric- 
tions lately were raised. The central ares, as indicated, is still ex- 
cluded territory for both types of loans. ; 


‘Other Indebtcdzcss 


In addition to farm mortgages, many rice farmers are heavily indebted 
by reason of Loans secured by chattel’ mortgages and mortgages on their 
arene. eheir heavy investment in implements | and machinery has largely 
bec tinanced ion credit, while it is customary for them to borrow money 
against their crop anticipations in oftder to pay fuel or power bills and 
carry the routine expe ndtvures of oe plenting , growing, and harvesting 
seasons. 


No : statistics are at’ hand to indicate the extent of the indebtedness in- 
curred :to finance machinery purcheses, but it is probable thet this amount is 
not as large as was the case a few years ago, both because of reduced prices 
for pumps and engines and for tractors and harvesting machinery, and beceuse 
of the greater care and economy in their operation induced by recent hard 
times. :To some-degree real estate mortgages reflect indebtedness incurred 
for the: purchase of Rag Ete As but the extent of this element has not been 
determined. : | 
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Table 13, - Analysis of. Loans.Made by federal Land Bank of 
-.o “St. DTouls and Land Bank Comhissioner in Grand 


Prairie Area, Arkansas 


"Riee Farm Loans". 


showing all loans with- 
in Grand: Prairie Rice Region that are Considered 


Cour bale ma “Arkensas : Lonoke -Monroe: Prairie 
cela shoncy County : County -County: County 
Total Land Bank and Commissioner’ : : : 
Loans in Force : ‘ : 
Number 74, 39 : ay | None: 18 
Amount dollars 361,800 :215, 100 :80,300 . None 266,400 
Area acres 18,985.08 LL e777 .lOMses Od .oon : 5,315.42 
Federel Land Bank Loans In Force : ; 
Number 69 : 38 : 14 to None: LE 
Amount dollars 505,000 : 213,800 273,000 : 65, 900 
Area acres LT OO eo ely OO? -OUmTeo ,oouU marr. 2 Servo cre 
Average per acre dollars 20.053 19.40 ; ZeeD0 s : oO. LO 
Commissioner Loans In Force : : ; ; 
Number ithe 3) : 1 : 3 : None : fi 
Aaount dollars BO007 ee Ele SOs 7 00Gm= o 2) aoe 
Area acres 1,419.50" COU ea ee ele ttL : : 40 
Average per acre dollars 6.20: 4.85 ; Gours : 12.00 
Loans in Foreclosure : : : : 
Number 2 : S : None : None +; None 
Amount dollars 4,900 : 4,900 : : > 
Area acres 326 : 536 : : 
Average per acre dollars 14.60; 14.60 , : : 
Loans in Real Estate-Sold : : 
Number Z : None : ra Ss te 4 
Amount dollars 43,600 ; 8,500 7,500 =27,600 
Area acres 1,764 ; . 480 O20 964 
Real Estate Valuedollars at. 7" s 0,700 ‘5 000 >16,300 
Real Estate Sold dollars 29,900.02. +s 7,700 5 000 Li, 200 
Loss (face value)dollars 1 Oras 800 2500 <=10;400 
Sunmery of Payment Delinquency : ; : : 
Number of Payments Ng. of ~. No. of" No. of: ono. chim en ee 
Loans Loans . Loans ‘Loens ‘Loans 
1 12 Stace pus ee None = =?) 3 
ve 4. . 2 1 : ed 
3 3 ‘ 2 i > 
4 A : za - 2 he 
9) 1 : - - rly 
6 . : - - 4 ey 
Total Lowns Delinquent 22 ee R : i all 


Loans on crops are believed to exceed $ 1,000,000, the estimated of a 
Stuttgart banker being $ 1,250,000 for the normal year. These loans for- 
merly were made on the vara or less universal basis of #20 per planted 
acre. Last year's averages for the Stuttgart Production Credit Association 
ranged from $10 to ‘$15 per acre. In 1934 the average is more nearly $17.50 
per acre, the increase being induced by ‘the recent considerable rige in 
costs. For instance, fuel oil has advanced from 2.75 cents to 4 cents per 
gallon, and twine from 6 cents to 8 cents Re pound. The general cost in- 
crease is stated to be about--30 per cent. ‘Tractors: using taxed fuel no 
longer get the former 6-cent refund... 


A Stuttgart bank which does much of the crop-loan business claims to 
have taken no more than nominal losses, if any at all, even during the de- 
pression. The Production Credit. ‘Association is Ligquidsting as a State 
agency, although continuing to make crop loans, and expects to “pay out com 
pletely. When visited, its outstanding loans weré about $225,000, which 
were cxpected:to be increased to about $250,000. ‘they then numbered 155, 
but the anticipated increase was expected to bring the total to mars ue A 


Many old:hotes written to’ finance: equipment: purchased 12: to '15 years: 
ago have recently been cleared up. 2/ On the other hand, many new purchases 
of this sort cannot be postponed : ‘much longer , and some consider able finan- 
cing will probably be necessary to permit them. 


HIN hee a Sale Se 


On the basis of the Arkansas Count y study, a substantial proportion of 
non-resident ownership of Prairie rice farms: Se. Of the total number of 
farms, 29.2 per cent, and of the total area in them, 28.5 per cent, were so 
owned. OF the: non-resident ownerships, 41 farms representing 8,177.32 acres 
Or 6Ge9 per cent, were acquired by foreclosures or other forced decds Again, 
of the non-resident: ownerships, only':22.0 per cent of the farms and 27, 4 mot 
eent of the area represented by them, vere mortgaged. The . ae non-res 
ident farm “eure nted only 16.1 per cent of the total mortgage area 


Le applied to the total area of Grand Prairie irrigated farms reported 
in the 1930 Irrigation Census, the average discussed above would show that 
78,624 acres are held by non-resident orners. 


Farm Tenure | 

A high degree, of ténancy on the: rie farms’ is Lrobably reflective, -im part, of 
the passage of: seny farms into the hands of former creditors, eapacraliy of 
the non-resident class. .The 1930 Federal: Census figures, paecn not disclos- 
ing the changes of the past four wears, show that for the entire Grand Prairie, 
45.9 per cent of the irrigated farms and 39.6 per cent of the land in them, 
were tenant-operated. — Of the total value of land and buildings, 36.9 per cent 
was represented by tenant farms. (‘See Table 14) 


17 Loans made through the Association are at 5 per cent; other local loening 


agencies charze 6 per cent. The rate sor> years ago was more or less common- 
ly 8 per cent on both chattel and crop léans. 


ay One prominent cquipment house reported the recent payment of the last of 
debts owed it since 1920, amounting then to $650,000. 
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In one important senso, this tatio is more favorable than might be as- 
sumed St first, for in most other localities the tenant farms are the bet- 
ter, when judged by reported Céhsus values. In Grand Prairie, the average 
1930 value of land ara bilildings of the tenant farms was $42.22 per acre, 
whereas the comparable figure for’ farms operated by owners and managers 
was $471.32 Re acre. 


Most. farm leases in the Grand Prairie area provide for a mer PR 
rental; some provide for cash payments; | but they are relatively few. The 
usual arrangement is for the: landlord to furnish land, pump (but ot dis 
tribute) the water, and pay taxes; he divides with the tenant the cost of 
the rice seed. The tenant provides the necessary implements and machinery 
and labor, and divides the crop equally with the landlord. If other crops 
are raised on the’ land noua rice, the tenant is usually welcome to take 
them all, provided he starids the entire expense of their production; the 
landlord considers that hi si ‘profit cones from the incidental cultivation 
given the land.’ 


Some leases make various stipulations out of the ordinary, such, for 
instance, as to divide the cost of sacking the crop and hauling it to the 
mili, the latter applying especially wheré the hauling distance is consid- 
erable. and some impose unon the tenant all costs except texes, the land~-_ 
lord's share then being one-fourth the cron. 


Taxes 


As in the case of mortgage indebtedness, some confusing variation in 
representations regarding taxation was encountered when the survey was 
started, as a result of which the special mortgage study in Arkansas County 
was extended to include a detailed examination of the current tax records. 
The following facts were developed by this examinetion: 


The total tax assessed against 301 farms inthe two townships (1 3S, 
4 W and T 3S, 5 W) for general purposes (State, county, school), in the last 
assessment, was $ 13,120.48, or an average of 30.7 cents per acre against the 
42,786.45 acres involved. The assessed valuation of these farms totalled 
$ 509,990.00, or $11.92 ner acre. The ratio of the tax to assessed valua- 


tion vas $2.57 ver $100. 


Assessed valuation is obviously far below actual walue. Nominally it is 
50 per cent, and some reputedly excellent rice farms have recently sold at 
$25 an acre--not far, that is, from this basis; but these have been distress 
sales, and the ehecent ratio of assessed to true value is considered to run 
from one-fourth to one-third. In Arkansas County the nominal and practically 
universal assessed valuation of rice lands was $10 an acre in 1930; in 1932 
the basis was ~8, and the present basis is #6. Improvements, including 
punping plants, are“ not!. assessed on a valuation also supposedly 50 per cent 
of the actual. In 1930 notor-operated plants were given valuations ranging 
from (3500 to $750; the 1934 basis ranged from $400 to $600. Engine-operated 
plants were valued in ‘1930 around pth and in 1934, $750. Bottom dry-farm 
land has been valued, on the same ba as rice land; but cut-over timber; and 
vaste-land, valued at $4 an acre in “a80, is now valued at #2; and hill farm- 
ing land hns been ebrresnondingly reduced from $6 to 83. 


oo” 


In Lonoke County rice lands are valued, Tor Hace iey purposes, at 
$7.50 per acre, as compared with a 1930 basis of $10. The County Asses+ 
sor is authority for the statement that the present tax on rice farms aver= 
ages 26 cents an acre not including the assessment qn improvements which, 
if included, would bring the total to from 35 to: 50) ia also ‘thet the 
corcesnond ie rate in 1929 ras lagi 80 cents. 


In Prairie County nutping plants are nov valued, for taxation; at from 
$200 to $400, depending unon whether a motor:or an engine is» involved; mot 
ors as a rule represent substantially the. lover investment . 


In Arkansas County the total present rate for State and county needs. 
is 14.2 mills; in Lonoke County, 16.7 mills; and in Prairie County, LG.n 
mills. School district rates:in Arkansas bounty range from 5 mills to 18 
mills; in Prairie County, from 4 mills to 18 mills. The portion of, Lonoke . 
County included in the rice-growing prairie pays a school rate;of 18' ‘mills, 
which is the case also of much of the Prairie County rice areas in. fact, 
the 18 rtill rate appears to be generally prevalent, as the school Bees as- 
ment, throughout the area vith which this report is involved, though some 
sections eseave with a lower rate. The rice-growihg portion of Lonoke 
County therefore is assessed for all purposes except those of special dis- 
tricts, at a total rate of 34.7 mills, much .of the rice property in Prairie 
County has a total rate of 35.2 mills, and a large part of the Arkansas 
County area has a 32.2 mills basis. 


In addition to general and school taxes, a considerable portion of 
Grand Prairie is texed by special improvement (drainage and levee) dis- 
tricts. (See Page 45) The two townships in Arkansas County involved in the 
study already described include many farms in drainage districts. However, 
some of these are not now making assessments, and Mr. Boutwell's list ie Here 
fore shows only one-fourth (75) of the 301 taxed farms to be now essessed 
for other than general and school purposes. These farms include 15,867.79 
ecres. The last improvement district tax assessed against them 1eLeiMed 
36,172.28, or 39.8 cents per acre. The general and school texes assessed 
against the same farms totalled $5,0&2.28, so thet the. average tax for all 
purposes was 70.9 eents per acre. he Rane of total. tax toi assessed val- 
uation was $5.66 ner $100. 


The per-acre tax of the 301 farms, including the improvement district 
taxes paid by only 75 of them, averag cA 47.4 cents. 


The average valuation per acre of land in the farms taxed by the im- | 
provement districts vas $12.53; the corresponding valuation of the lands 
outside the special districts was $11.53. 


The conclusion reached from the study of present taxation is that the 
average burden is neither relatively nor actually a heavy one. However, it 
is now substantially lighter than was the case some years ago; hence an ef- 
fort was made to ascertain the status of tax delinquencies. The-euthors 
were very greatly assisted in this task through the courtesy of 
Dr. C. 0. Brannen, Acting Dean of the College of Agriculture, University 
of Arkansas, under whose direction a compilation of tax delinquencies for 
the entire State had been made in the Spring of 1934, and who made avail- 
able the portions of the data which applied to the:Grand Prairie. 


40 


\ 
a, 


Before these data arg presented it is pertinent to point out the 
fact that liberal relief to tax delinquents has lately been provided 
by enactments of the State Legislature. Thus, where general taxes 
(not the. adsessucnt” ‘of special d@istricts)-are delinquent for the 
years 1930,° 1931, ‘or 1932, by payment of one year's taxes the proper- 
ty-owner Jan redeem. the. J enas ‘Thus, if taxes for all three years are 
delinquent , by..paying-for--19$0-only the:ovner can effect redemption; 
if 1931 and 1932, paymerit for 1931-wtlt clear the title. If only 
1932 is delinquent, payment.is rewarded by waiver of the 10 per cent 
penalty (which’ also applied to.the other cases). Taxpayers have un- 
til. October “L ‘1934 to ‘take’ advantage of these privileges; hence the 
presentations iene made, may, be improved in the next few weeks. 
October 15, 1934 is the final date for’ payment of current (1933) 
taxes to acer their going delinquent. 


Status of Delinquent Taxes.--Notwithstanding the relief to de- 
linquent ~ taxpayers mentioned in the preceding paragraph, the delin- 
quencies in Grand Prairie have increased substantially during the 
past five years, and were not being fast reduced when the compilation 
supervisied by Dr. Brannen was closed: (April, 1934). The former fact 
is brought out by the comparisons in Teble 15. This table shows, 
first, the facts regarding delinquencies for the 1928-9 year, and im=--:"': 
mediately following (for the portion of each county in the rice-grow- 
ing region) the corresponding figures for 1932-3, both sets of statis- 
tics representing the status existing January 1, 1934. The table does 
not show a complete record of delinquencies since 1928-9, as the fig- 
ures for the years intervening up to 1952-3 are ignored; but the 
"erand" totals for the two years shown, incomplete as they are for 
the entire period, nevertheless involve a large acreage, although the 
amounts of the unvaid taxes do not appear disturbingly heavy. 





Relative to the corresponding circumstances elsewhere in the 
State, the tax delinquency situation in Grand Prairie is fairly good. 
Figures 5 and 6 illustrate the statistical facts presented by Table 15. 
They. are. portions of maps of the entire State, prepared under the 
supervision of Dr. Brannen in the course of his state-wide study. 

In their proper position in the State maps, Figures 5 and 6 give a 
somevhat favorable impression regarding the relative position of the 
rice farms. 


However, of principal importance in the presentations of both 
table and Grand Prairie maps.(Figures 5 and 6) is the obvious fact 
that delinquencies in the payment of recent taxes are far more numer- 
ous than ‘those répresenting the first year of the record. This is 
the fact ‘which.-should cause greatest concern to. those interested in 
the security estdblished by the titles to ‘property in Grand Prairie, 
and the one whieh ‘ought to” have the earliest possible corrective att 
tention if the credit of the land is to be reestablished. 


AL vase 


Table 15.--Tax Delinquencies in Grand Prairie Rice Region, Ark., by 
Areas Involved, for Tax Years 1928-9 and 1952-5, as of January 1, 1954. 
(See Figures 4 and 5.) 














iw Oe, eee: Ry re Délinquent Improve- 

County Year a wa et cna Taxes nent Ree fan 

Area Valuation Amount —_‘: Area Amount _ 

‘Acres Dollars eae oe ae DOR 

Lonoke 1928-9 4,554 44,265 °° 1,484.53 e,oae, S67 .15- 
1932-3 = 14,719 99,300 ct) a a <== a Be) 

Prairie 1928-9 4797 | 44,335 1,154.97... 480 58.08 
1932-3 7 LOD 132,410 4,118.20 3,007 | 963.54 
Monroe 1928-9 20 100 3.57 none none 
1932-3 poe i sot0 241.41 none none 

Arkansas 1928-9 oeteee 222,240 65727.43"" Coe) 4,455.92: 
1932-3 59,226 562.7301, 16,078). S600" 17141 oe By oneseo 

Total 1928-9 26 ,9'76 310, 940 9,070.50 9,373 5,931.13 
1932-3 .. 92,352 9)..80),715.), 22,795. bem By ool Wie eeeees 

Grand Total 119,328  1,118.655 33,163.65 36,904 16,950.08 





Lonoke 


Prairie 


Monroe 


Arkansas 


Total 





Status For Area in Which the Federal Land Bank does not make Loans 


Grand Total 


Lonoke 


Arkansas 


Total 


Grand Total 











1928-9 634 5,695 184.46 100 2-00 
1932-3 2,490 18,275 584.52 1,150 48.30 
1928-9 4,777 44,335 1,154.97 480 58.08 
1932-3 Leyoo 132,410 4,112.20 3,007 963.54 

1928-9 20 LOG Oeay none none 

1932-3 1,208 geet a 241.41 none none 
1928-9 15,054 200,750 6,030.75 4,753 2,034.69 
1952-3 44,847 453,510 ___12,834.¢ 04 12,293 eA 846.03 
1928-9 20,485 200 ,880 7,056 73 D000 2 O95. 7 
1932-3 65,744 ~ GLI 5 ¢ 470. 17,772. 17 16 ,950 5,827. 87 
86,229 B62, 350. 25, bee eeu Figg thant 7,925.64 

Status for Area in which Federal Land Bank's Restriction 
has been Modified - 

1928-9 o,920 38,570 14200,.07 ote. $64 615 
1932-3 12 cee 81,025 2,776.64 3,700 1,924.46 
1928-9 2,071 21,490 CUS ALAS, LoL Big tier 
1932-3 14,579 109,220 3, 244.32 4,848 3,816.62 
1928-9 6,491 60,060 PPh Ws ae ig 4,040 eM aio Oper 8" 
1932-3 26 .608 190,245 6,020.96 10,581 5,741.08 
03,099 250 , 305 BOT ero 14,621 9,026 .44 





Cost of Raising Rice 
aabeasint 6 a!) ae 


. A substantial reduction in the cost of raising rice in Arkansas 
has taken place since the present hard times set in. The extent of 
this reduction is brought out by Table 16, for which the Department 
of Rural Economics and Sociology, University of Arkansas, is author- 
ity. This table compares” average costs for 1932 with those ascer-— 
tained to exist in-1927. The former appear to represent 1934 costs 
in some particulars, although too low in others. Cost of fuel oil 
is now higher than twWo years ago, but electrical current is cheaper; 
the cost of water is still probably fairly close to the $6.75 per 
acre reported for 1932. As is shown elsewhere, taxes now average 
about 40 cents an acre less than in that year. Interest naid is 
about 40 cents more than the figure shorn, and the cost of twine has 
increased a little. ~ | 


On the basis of 1930 census valuations of buildings and machin- 
ery, which have prévViously been discussed, the overhead interest is 
too low by a substantial margin. 

In general, the opinion of the authors is that 1934 costs of 


production total not less than 60 cents, and may be as much as 
70 cents a bushel. 
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Table 16. - Cost of Producing Rice Per Acre and Per Bushel, 
1927 and 1932. 1/ Department of Rural Economics 
and Sociology, University of Arkansas 



































Ttemoof costs a % | 1927 1932 = 
Dollars Dollars’ 
Cost per acre n _— 
Labor and power: 
Man Labor (25.10 hours) ‘Be 10.04 + 5 SO 
Tractor power He 2.245 
Horsework (10.60 hours) IS? 1.06 
Total | 15.48 -' 7.90 
Water for irrigation (5 gals. per minute 
for 70 to 80 days) . ot SLOSS eres 
Cash exnenses other than for tractor 
and pump fuel,feed, repairs and hired 
services: 
Seed (2 to 21/2 bushels per acre) 2.94 1.69 
Taxes 1.04 90 
Automobile out «70 
Interest paid “or or 
Insurance went 20 
Twine (4 pounds) -60 632 
Miscellaneous 60 200 
Total 9 oe 5.20 
Overhead: 
Interest on buildings, feed, supplies, 
land, cattle and poultry, and mis- 
cellaneous farm machinery 7200 4.67 
Depreciation of buildings, miscellaneous 
farm machinery, cattle, and poultry £2035 1.35 
Rent value and net change in inventory 
of dwelling used by hired labor pane #20 
9.13 Giekc 
Grand Total Per Acre 42.49 26.00 
Total Cost Per Bushel 80 249 


_ 





1/ Costs for 1927 are from survey data collected in 1928, The 1932 cost 
figures used 1927 inputs with 1932 cost rates. In order to have similar 
values for comparative purposes the same yields are assumed in 1932 as 
were found in 1927. 
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PINANOTAL CONDITION 


In the preceding discussion of taxes, mention was made of the. | 
assessments of special improvement districts,.as well. as school districts. 
A variety of funded obligations of such districts exists, constituting 
a factor which, although reflected in, the tax rates already discussed, 
needs further explanation: in. connection. with a consideration of the 
general financial sah cea oF Grand Prairie as a community. 


i 


Udainbee Renee 


Monroe and Lonoke Counties have no bonds outstanding, although 
the latter levies :a 1.5 mills tax for its.:"*Court House fund", the court 
house having been built with the proceeds of the sale of post-—dated 
county warrants. . Arkansas County's 1/2-mill county bond assessment 
is on account of outstanding bonds reported to amount to $85,000, on 
which there is no delinquency... Prairie County also levie@ a 1/2 mill 
tax to support outstanding bonds amounting to $20,000, on which no 
default of either interest or maturities exists. 


Road Improvement Districts © 


When the survey here ‘reported was being concluded, the State 
of Arkansas was nearing the completion of .a program by which some 
$146,000,000 of highway, toll-bridge, and road-improvement district 
bonds were to be refunded. Of this amount $47,142,075 represented the 
obligations of many road-improvement districts, a considerable number 
of which were located in the Grand Prairie. These issues were made 
between 1917 and 1921. Much disconnected road construction resulted, 
costs (representing the War and post-war periods) were high, and 
with the general agricultural slump of 1920-21 many of the districts 
faced default. 


This situation resulted in 1927 in the passage by the State 
Legislature, of..the. Martineau Act, by the terms of which the State 
assumed the obligations of the districts. The latter, except where 
necessary to clear up delinquencies accumulated prior to the Statc's 
assumption, thereupon ceased to levy taxes on their account. However, 
no State bonds were.issued to replace the district bonds, which remained 
Boney with their original terms unchanged. Ina strictly 

echnical and legal sense, therefore, the improvement district bonds 
ies at least potential obligations of the localities which had 
sold them. 


The 1934 refunding ‘involves such an exchange. When this sentence 
was written (August 20), nearly half of the $47,000,000 bonds had been 
deposited with the State, to be exchanged for the latter's 5 per cent 
ponds. (The district bonds bore 5 and 6 per cent.) Some $12, 000 ,O0O0 
of additional bonds;: held by St. Louis bankers, were expected to be 
proffered for cxchangs, .and opposition had appeared from only one holder 
of considerable amount: ae BS, 000 3000 5? igsuod by districts in or near 
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Little Rock), so that there appcared little doubt that the plan would be 
successful. . Once, the exchanges Were made, ‘ho: obligation .would cxist against 
the districts, since the credit of the ‘State would specifically replace that 
of the originally-bonded districts. 


Tho new bonds - wT bo issucd as of ‘ Fanuady be 1934, Ae 4 will mature 
January 1, 1949, but in the interim purchases will be made to cffect their 
retirement, according to amounts accumulating in a sinking fund established 
by the (Act No. 11"), approved February 12, 1934 by which the whole plan was 
established. as 

The belief of thc authors is that ‘the road improvement bonds issued 
in Grand Prairic need A be considered as local obligations, as their. 
exchange for.the State's refunding ‘bonds may possibly take place be Tore this 
report reaches the Administration for: which it was, prepared... . 


 echibod District Bonts 


Some difficulty was expericnesd in ascertaining the amounts and ~ 
status of these issues, and of thc arcas obligated, partly because of the 
many consolidations which have recently bcen effected, the exact delinea- 
tion of the new boundarics not appearing ‘on records accessible to the 
authors. However, the following listings as of July 1, 19353, appear to 
disclose with approximate ccure icy, “the extent of these bonds for the 
Grand Prairie districts. g 


Monros County: 
NONE 


Prairic. County: 


Hazen district $31,500 of 5 per cent bonds 
Devall's Bluff district 89,000 of 5 1/2 and 6 per cent bonds 
5 1/2 per cent bonds 


Ulm district 14,000 of 


Rosie County: 


£5 


Carlisle district 


351,000 of 5 and 5 1/2 per cent bonds 
Lonoke district 6,000 of 6 per cen 


t bonds 


arkanses County: 


DeWitt district. No. 1. $10,100 of 6 per cent bonds 
Brough district No. 2 . 2,450 of)? per .cent bonds 
Stuttgart district No. 22. $125,000 of 42 per cent bonds 
Hagler district No. 2” . 8,874 of 2? per cent bonds 
Almyra district. No. 53 21,000 of 5-and 6 per cent bonds 
St. Charles district No. 54 10,900 of 6 per cent. bonds 
Gillett district No. 66 18,950 of 6 per cent bonds 

New Providence district No. 69 3,959 of ? per cent bonds 
Brewer district No. 71 6,015 of 6 per cent bonds 


Of these issues those of the Carlisle, Lonoke, St. Charles, and New 
Providence districts showed no reduction during the year with which the rec- 
ord (in State Department of Education) was concerned. 


All the districts listed, except perhaps Stuttgart, serve farming com- 
munities. 46 | 
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Drainage ard Levée Districts 


The need and character of drainage in Grand Prairie was referred to brief- 
ly in the description of its topography. 


Although the natural drainage condition of the Prairie region is generally 
good, the construction of a large number of relatively small drainage ditches 
has effected the quick removal of surface water which otherwise would require 
much time for natural escape. This improved surface-drainage condition has 
been of great advantage in the rice-growing region, especially during the 
seasons of planting and harvesting. 


Very few of the ditches in this area are seriously affected by large 
&rowth such as willows or cottonwood, the most objectionable channel growth 
being flag, smart weeds, water grass, or cat-tails. The side slopes of the 
channels are generally well stabilized. Very few channels are affected by 
silting, which is due to the strong resistance to erosion of the type of soil 
in this area. 


Recently a large number of the drainage ditches in this area were cleared 
and cleaned. This work was performed by labor furnished by Federal Relief 
agencies. As this work was generally done along those reaches of ditch which 
were badly in need of repair, the greatest benefit was derived therefrom. 


The authors consider that the drainage of the Grand Prairie is generally 
adequate for the satisfactory removal of the surface waters and for the suc- 
cessful farming of the land in this area. 


Financial Status of Districts.- Likewise (in severe contrast with condi- 
tions in many other sections) the financial condition of the districts by which 
the drains were built is generally very good. The notable exception to this 
statement is Farelly Lake Levee District (an extensive enterprise serving 
areas in Jefferson County as well as Arkansas County). Present delinquencies 
are few and of inconsequential amounts. The exact facts ere set out in 
Table 17. The location of the districts is shown on Figure 7.. 


In the opinion of the authors, the financial status of none of the drain- 
age districts in Grand Prairie is such as to constitute a reason why the lands 
involved should be considered poor credit risks. This is not true as regards 
Farelly Lake Levee District. This enterprise has had a history notorious 
throughout southeastern Arkansas. It has bcen in default on the obligations 
represented by its bonds for several years. 


In July, 1934, the Reconstruction Finance Corporation, in passing upon the 
district's application for a loan of $ 1,072,000 with which to refund its out- 
standing bonds and defaulted interest (on the basis of 50 cents on the dollar),. 
authorized a loan of only $412,500... The bondholders have not assented to this 
settlement, and the authors are without information to indicate whether or not 
they are likely to do so. Until this or some other refunding shall place the 
financial affeirs of the District in such shape as to indicate that they can 
be supported, the authors would consider the lands to constitute a dubious risk, 
and would not recommend that loans be made upon them, regardless of other per- 
haps more favorable circumstances.. 
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WATER HIGHI'S 


Arkansas and Louisiana are the only States rhere irrigation is widely 
practiced, which do not have legalized systems of water rights. In this re- 
spect, as regards the development of water from pumped wells, they are no dif- 
ferent from the other irrigation States except New Mexico and Oregon, both of 
which have undertaken by law to regulate the diversion of underground water. 


While this circumstance appears to the authors to represent a much more 
serious situation than that represented by the absence of water rights laws 
governing the diversion for irrigation (or any other purpose) of the surface 
waters of the Grand Prairie, the inability of users of such surface waters to 
obtain legally-recognized rights has been cited as a reason for disregarding 
the security represented by supplemental supplies provided by various small 
surface-storage reservoirs the construction and usefulness of which are de- 
scribed fully in the next section of this report. The authors believe this 
mattcr has been given an importance which is not deserved,. for the principal 
reason that the systems of surface water rights established by the Western 
States were necessitateé by a scarcity of water not logically to be associated 
with the 50-inch annual rainfall of Grand Prairie. The underground supply of 
the Prairie is undeniably limited; but of the surface supply there is gener- 
ally an abundance, rather than a scarcity. 


It is conceivable that a succession of storage developments on some of the 
smaller water courses, or in fact, of any well-defined run-off area (for some 
of the reservoirs are filled by run-off from fields and not from well-defined . 
drainage courses), rill some day expand beyond the capacity of their sources 
to fill them all, but even that more or less remote possibility does not appear 
to demand the early enactment of surface water rights legislation nor to: en- 
danger the rights of irrigsators who have already built such reservoirs or who 
plan to build them during the next fev years; for it is believed that such 
diversions, when, beneficial use of the water can be established, will stand 
before the courts of Arkansas in the preferred position recognized by the 
‘weacouris \ot Western States fot the similar diversions made there in early days. 


Apparently there are no local decisions so that any conclusion reached 
from this discussion must be by analogy only. The authors are confident ‘that 
when end as an irrigation code is adopted in Arkansas, the position of présent 
anpropriators will be determined by their original acts and by proof of bene- 
ficial use, as against each other. Until there shall be some legal authoriza- 
tion to divert water, the present appropriators are trespassers and their 
rights are inchoate; but in the far West such early acts of trespass were 
later confirmed by law. This may or may not happen in Arkansas, depending 
upon future legislatures; until it does happen, the only thing the present 
appropriators can do is to continue their beneficial use 80 long as they are 
not enjoined by riparian owners. If and when an irrigation code is adopted, 
there will be little question that these peeteue avrpropriators will be pro- 
tected as against later appropriators. 


As against eter een owners, the approprietors are trespassers and may be 
enjoined at any time. Arkansas is a riparian state. The only legal title 
they can estsblish is by prescription, which means, according to Kinney, “the 
continued, open notorious, exclusive, uninterrupted, and adverse use and en- 
joyment of the waters, ae under a claim of right, for at least the period of 
time prescribed by the statute of the State where oe right is claimed for 
the commencement of actions for the recovery of real property". Under this 
definition, whatever length of time the Arkansas statute of limitation pre- 
scribes for real property will apply to water rights. 
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It should be emphasized that (1) appropriators of water in Arkansas can 
acquire no title as against riparian owners until they shall have perfected 
a prescriptive right; (2) even if an ‘irrigation code is adopted in Arkansas, 
appropriators can acquire no legal title as against riparian. ‘orners until © 
they shall have acquired prescriptive rights: (3) while there is no predict- 
ing the colr'se. which the courts of Arkansas will take when the question of 
- water rights comes before them, it is quite possible that they may follov the 
Ner: York lead and require proof of actual demage to riparian lands, rather 
than the Western lead which will base an injunction on constructive damage. 
As Arkansas'is a State containing large areas of wet land, actual damage to 

riparians itt be eC ea nies qietrourt to Proves 


Another point on ae ae richie acquired against riparian owners 
‘may be cited vith pertinence. The California courts ‘have held thet an appro- 
priator may acquire a prescriptive right against.lower riparian lands, inas- 
much ss he is cutting off part of the vater supply :of those lands; but not 
as against upper riparian lands, for the vater»is going by those lands and 
the riparian can reach out and take it at any time but is not required to. 
take it to keep his riparian right alive, hence is not being injufed. 





Possible Enactment of an Irrigation Code 


Several efforts have been made in recent years to obtain the enactment 
by the Arkansas legislature, of an irrigation code which vould establish, 
among other things, a system of water rights. Oppositgon to such a move- 
ment has come from citizens of Grand Prairie itself; but it has also come 
from other sections of the State, which fear the effect of water laws set 
up for one relatively small section, upon their own freedom of use. For 
example, several populous cities divert for domestic use the waters of con- 
veniently accessible streams, Such diversions, some of which represent cost- 
ly investments, are not protected by water rights nor by special legislation, 
and the cities enjoying present use of the diverted water, as well as othors 
expecting to make such diversions, apparently wish to invite no complications 
by setting up regulatory laws. The authors doubt} therefore, that enactment 
of an irrigation code may be expected soon, and they are not impressed with 
the need for such early enactment. Deve lonment of surface storage has a 
long vay to go before regulatory lars will be needed, unless they be such 
as. will effect proper drainage in connection rith the irrigation diversions. 


Nevertheless, the control of further drafts upon the underground supply 
deserves the careful attention of the State's legislators, and even more, of 
the neople of Grand Prairie, whose nroher concern over the dependability of 
their underground vater ought. to extend much furthen than merely convincing 
the Federal Land Bank that it may safely loan in the Prairie. If by no 

‘other means than by legislative control can the further depletion of the 


. well-sunply be stopved, then such means should be taken, for until the other 


sources of irrigation water are developed far bcyond their present capacity, 
the wells will continue to be the vrime denendence of the rice industry, and 
Whatever the possibilities of other crops, rice undoubtedly for some years 
to come, will be the agricultural mainstay of the Prairie. 
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WATER SUPPLY 


Water for irrigation in Grand Prairie is obtained from both surface and 
underground sources. Without reference to their relative degress of .import- 
ance, these are as follows: (1) by pumping from streams: (2) by storage of 
surface run-off in small reservoirs usually constructed by throwing levees 
around. wooded depressions or by damming water courses; (3) by pumping from 
deep wells; (4) by pumping from shallow wells. 


‘These present sources and others which possibly may be made available, 
are described and discussed in detail in the following paragraphs: 


e Rump ine from Streams 


mere are three rather large and several small pumping plants in the 
Grand Prairie which secure their water direct from streams. 


The largest of these plants is located at Crocketts Bluff on White River, 
~where two centrifugal pumps are driven by steam engines. The combined cap- 
. acity of the pumps is approximately 20,000 g. p.m. There is also an aux- 
, iliary plant of about 4,000 g.p.m. capacity driven by a heavy-duty oil engine, 
but this has not been in use Fon a number of years. The average lift of water 
- ds about 50 fect. ae 


At one time, 4,000 acres were irrigated from this plant, but this maximum 
. acreage has not Beet attained for several years. At present about 1,400 acres 
- are being: pee: This plant was first operated about 20 years ago. 


There are two large plants pumping direct from Bayou Meto. One plant is 
ested near Red Bluff, west of Gillett. It was built in 1911. The pumps are 
driven by steam engines, but can readily be connected to a 200 H. P. electric 

motor. When these plants were visited the lift appeared to be 35 to 40 feet 
as Bayou Meto was at very low stage; the estimated flow is 12,000 to 15,000 
@epem. The area now irrigated is approximately 1,300 acres. The second of 
.these plants, built in 1910, is located near Bayou Meto and is very similar 
to the first plant. The pumps are operated by stcam engines, but a 200 H. P. 
electric motor is available. The lift appeared to be 35 to 40 feet. The 
acreage irrigated is estimated at 1,200. The average annual cost of oper- 
ating these plants is estimated to be $ 6.00 per acre. Across. the mouth of 
King Bayou is a small dem which holds some stored water that can, if needed, 
be released into Bayou Meto and pumped by these plants. On several occasions 
temporary pumps have been installed at the flood gate of the Farelly Lake 

. Levee District and water pumped from the Arkansas River into Bayou Meto to 
supplement the suppiy for these plants. This recourse was adopted in 1930 
and again in 1934. 


There are a number of other small plants pumping direct from Bayou Meto, 
but it is estimated that not more than 1,000 acres are irrigated by all of 
them. Tro small plants which formerly pumped from White River are not now in 
operation. Nearly 5,000 acres are nov irrigated by direct pumping from streams. 
The locations of these plants are shown on Figure 8. 
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The authors consider that no large expansion of the area irrigated by 
direct pumping from local streams is likely to take place. The War Depart- 
mont vill not permit any further diversion of the low water flow of the ° 
White River on account of navigation requirements. 


Storage in‘Small Reservoirs 


The. economy of small local reservoirs as a source of irrigation water 
has not been fully apprecieted until the past fow years. Figure 8 shows 
the approximate locations of existing reservoirs, and those which probably 
Fill be constructed within the next few years. 


In appraising the present and prospective development of such reser- 
voirs the authors visited all but a few of ‘the sites and in each case made 
inquiry of the orner, as far as possible, as to the size, cost, and acre- 
age irrigated or to be irrigated. y 


The average rice acreage on the Grand Prairie since 1916 has been ap- 
proximately 130,000 acres; of this amount about 10,000 acres arenow watered 
from sources other than shallow vells. ‘The inflow of water into the shallow- 
well sands or recharge is estimated to be sufficiont to vater about 100,000 
acres. Hence it is seen that if this development ts continued to the point 
that 20,000 more acres can be irrigated from reservoirs, the average drop 
in the wells will probably be arrested. Indeed, it scems highly probably 
that the lower costs of reservoir water are such that this development will 
soon proceed to the point where the drop in vells is not only arrested, but 
reversed. An individual or company by building such a reservoir not only 
procures 2 cheaper water supply, but contributes to the conservation of the 
underground supply on which his neighbors may depend. 


The John Voss reservoir constructed 28 years ago near Crocketts Bluff, 
probably represented the first attempt to irrigate rice from a reservoir. 
-This reservoir ras formed by building a rather high dam across a ravine or 
draw. The water collected is pumped out by a 4,000 g.p.m. pump electrically 
driven. The lift varies from 4 to 14 fect. The averege annual cost of 
pover has beon $2.00 per acre irrigated. The area within the high vator 
line of the reservoir is about 200 acres, and the maximum depth of the 
water is 22 feet. It is estimsted that about 280 acres vas irrigated in 
1933, and 210 acres in 1934. 


While the dam is rather high and the slopes stcep, no serious trouble 
seems to have been encountered in maintaining the dam. It was originally 
protected from wave wash by nillovs, but it was feared that the roots might 
penetrate too deeply into the dem, so the grovth was cut and a plank break- 
weter installed. The cost of constructing this dam is not’ known to the 
authors,,but doubtless was small. The direct cost of power is about one- 
fourth that common for wells on the Prairie a fev years ago. 


There are a few other reservoirs in the rice area formed by building 
dams across drat’s or bayous, but the more common practice is to inclose an 
arca entirely by dykes. : 


The Tyndall reservoir, in Sections 23 and 26, T 3S, R 5W, is the old- 


est reservoir entirely inclosed by dykes. This reservoir has been in use 
for cight irrigation seasons. It covers 450 acres of flat timbered land. 
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The average depth of water when the reservoir is full is approximately 5 feet, 
and rater has been hold to within one foot of the top of the dykes without 
trouble. The. trees within the diked area, though long since dead, are still 
standing, but thc smaller ie have fallen off. ‘Water is collected from 
adjacent areas. 


In constructing the levees a small muck ditch-was first opened and the 
dykes then built:with a drag line. The original slopes were probably 1 to l, 
but now appear to be-somewhat flatter. The top width is not over 3 feet. The 
‘dykes now are well sodded with Bermuda grass and no serious effect appears to 
have resulted from rave washing. The old tree trunks will remain for:a number 
ef years longer and-largely prevent erosion from wave action. Before they 
are gone villows can be planted as a protection against wave action. The 
Crovlev silt loam used in building these dykes is a very resistant aber aes 
and when well compacted permits almost no seopage. 


The water to be stored is pumped into the reservoir. About. half the 
irrigated acreage served by the reservoir is watered by gravity; the water 
for the other half is pumped, the same pumps being used for both pumping 
in and pumping out. here are two pumping plants, each of 5,000 g. p. m. 
capacity. The average static lift is 4 to 5 feet. Each plant is driven 
by a 40 H. P. Twin City tractor-type gasoline engine, which is belt-con- 
nected to a 15-inch Aurora pump. It is estimated that each plant operated 
an average of 45 days per year in filling the reservoir. The average cost 
of fuel and lubricating oil per year is estimated at $ 1,000, or approx- 
‘imately $1.25 por acre served. The cost of operating a single engine for 
24 nours is:about $5, 


The exact cross-section of the levee is not knorn, but the height wiil 
approximate 6.5 feet, the tov width 3 feet, and the slopes something less 
than 11/2 to 1. On the basis of these dimensions the volume would approx- 
imate 16,000 cubic yards per mile and total about 56,000 yards for the 
Bree hee of levees. 


The folloving estimate of cost of the Tyndall storage is based on ne 
above data and probable contract vrices. 


Eubankment , 56,000 cubic yards @ 20¢ = $11,200 
Tvo pumping plants @ $2,000 = 4,000 
Land used, 450 acres @ $10 = 4,500 
Cleaning right-of-way, 35 acres @ $60s 2,100 

Total ais OL BOG 


As as average area served is about 850 acres the investment per acre 
-is about $ 26. A rough estimate of total annual costs per acre, including 
fixed charges, is as follows: 





Interest on investment @ 6 per cent = $ 1,308 
Annual depreciation charged on vlantss= 300 
Fuel and lubricating oil = 1,000 
Maintenance, ins. and taxes(estimatcd)= 290 

Total annual costs = = 2,898 
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It is here assumed that after the levees became compacted and covered 
with Bermuda grass, the depreciation and maint~nance charges were incohse- 
quential., On the basis of the above cstimate the total annual cost of irri- 
geting 850 acres of land is approximately $3.40 per acre. This is an excep- 
-tionally low cost and probably few reservoirs could be constructed and oper- 
ated so cheaply; but certainly a large number of reservoirs can be built 
which can supply water at less than $5.00 per acre served. 


The water supoly for this reservoir is secured from the rainfall on ap- 
proximately 1200 1/ acres of adjacent lands. It is estimated that, when the 
irrigation sdéason begins, theré is an average depth of water in the reser- 
voir of 5 fect. we ' ; . 


The water stored has been sufficient to irrigate 800 to 900 acres of 
rice 80 per cent of the time, so that the area irrigated is about twice that 
of the reservoir. Once or twice a little additional amount of water has been 
supplied by pumpsi If an allowance of ons foot in depth is made for evapora- 
‘tion and seepage it appears that an average of 2 acre feet has been used to 
irrigate each acre of rice. 


-According to the experience of the owners of this reservoir, rice ir- 
rigated by storéd water produces a better yield than that irrigated from 
wells. .The reason for this is not clear. Possibly the decayed vegetable 
matter in the stored water has a beneficial efféct on rice. It should also 
be noted that vhere stored water is used'for irrigation a large flor can be 
used and the fields quickly covered, while with @ small pump a considerable 
time is required to supply the same quantity of water. This is a consider- 
able adventezs when a field is drained and reflooded during a dry spell. 


As stated in Bulletin No. 261, from 27 to 30 inches of water is suf- 
ficicnt to raise a rice crop. These figures include rainfell so far as it 
sunplies water rhich othervise would have to be pumped. ‘The summer rainfall 
at Stuttgart averages 11.2 inches. During the past 47 years it has varied 
from 20.39 inches in 1906 to 2.56 inches in 1930. ‘For 5 years it has been 
below 6 inches and for 2 years belov 3 inches. The amount of pumping saved 
by rainfall depends not only on the quantity, but also on the distribution 
of the rains. Probably a rain in excess of 2 inches in 24 hours is not of 
much value in decreasing the amunt of water pumped, and a very heavy storm 
is often a detriment.. The summer rainfalls for the past 47 years are 
shorn in Table 21, page [¢. ? 


From these data it is estimated that a reservoir located adjacent to 
the lands to be irrigated should have a storage canacity sufficient to supply 
2 acre feet to each acre served. 


The records at the Rice Branch Experiment Station indicate that the evap~ 
oration from a reservoir surface will average approximetoly 0.20 inch per day 
during the summer months, or a total of 18 inches. Reducing this by 6 inches 
of direct rainfall into the reservoir will leave a net loss of 12 inches, con- 
sequently at the start of irrigation, there should be an additional foot of 
depth of water in the reservoir to offset this loss. 


Ly This estimate was made by Mr. Vern Tindal, aftor ceroful consideration, 
but one engineer has cstimeted the drainages area to be 1600 acres. 
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During the past 44 years the annual fainfall at Stuttgart has averaged 
Ol inches and has varied from approximately 40 to 69 inches. The winter rain- 
Lalaey s approximately 14 inches and spring average 15 inches. It is estimated 
that 12 inches of the annual rainfall,even in dry years, can be collected from 
a drainage area’and stored in e reservoir. The experience of the Tyndall 
reservoir indicates that this estimate is conservative. The ditches, of 
course, should be toll arranged to collect the water, so that practically all 
the run-off can be diverted to the pumps. 

Assuming 2 farm of 320 acres to be irrigated from a 160-acre reservoir 
surrounded by dykes 7 feet high with a 3 foot top width and 2 to 1 slopes, the 
_ investment and the annual cost of irrigation are roughly estimated as follows: 


Embankment 46,600 cubic yards @ 20¢ = $9,320 
Pumping plant, engine and 5,000 zallon pump = 2,800 
Land used, 160 acre @ $10 » = 1,600 
Cleaning ee -of-way, 20 acres © $60 a _ 1,200 
Tot al original cost = 14,920 

Interest on investment @ 6 per cent — 895 
Annual depreciation charge on plant = 150 
Fuel and lubricating oil @ $1.50 per acre = 480 
Maintenance, insurance and taxes = 110 
f Tot sl annual cost ; e635 


According to the above calculation the cost of irrigating a half ‘section 
of land from a small reservoir will approximate | ‘$5 per acre.In Bulletin’ -261.,2/ 
annual cost of pumping was ‘estimated at $10 to $ 12 for conditions existing © 
in 1928 and 1929. The electric rates now in force will reduce costs about 
$2.00 per acre for motor-driven plants. 


It is thus seen that the present tendeney to build small reservoirs 
rests on a sound economic foundation. The larger the area enclosed, the 
less the costs of dykes per acre. The cost of dykes for a reservoir of 
640 acres is about twice that of a 160-acre reservoir, while the area en- 
closed is four times as great. Probably the economic depth of storage is 
about 5 feet. In the case of a 160-acre reservoir holding'5 feet of water, 
the storage capacity is 800 acre feet. If it were desired to build a reser- 
voir to store 1120 acre feet, it would be much cheaper to dyke @™ area of 
224 ae to hold 5 feet of ee than an area of 160 acres to hold 7 feet 
of water. 

The feasibility of taking a rather level farm of, say, 320 acres, and 
using alternately each half as a temporary reservoir from which to irrigate 
the other, has been suggested. Some farmers now summer-fallow or "blank 
farm" ono half of their rice acreage in preparation for replanting to rice. 
The more usual practice is to grow dry crops for two-years out of each four 
in preparation for a return to rice. 
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py Bulletin No. 261, Arkansas Agricultural Experiment Station, "Cost of 
Pumping and Duty of Water for Rice on the Grand Prairie of Arkansas", 
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If such a farm were dyked with levees 5 foet high, 3 feet top width, 
and 2-to-l slopes, the embankments would amotint to 44;500 cubic yards. In 
such a Case no charge should bo made for the land covered, as the flooding 
would replace the dry or blank farming. A rough estimate follows: 


Embankment 44,500-cubic yards @ 20¢ == $ 8,900 
Pumping plant 5,000 partons capacity = 2,800 

ace 11,700 
Investment per acre irrigated $ 73 


The annual cost per acre irrigated including operation, maintenance, 
and fixed charges, would be approximately $7.50, or less than the cost of 
irrigating from wells. The experience at the Tyndall reservoir indicates 
that the drainage area from which water is stored should exceed the irri- 
gated acreage by at least 50 per cent. Thus if the run-off from some ad- 
ditional lands can be secured the vater supply would seem sufficient. In 
a wet fall the pumps could be uscd to drain the land, which is sometimes 
quite necessary. The plan seems feasible, but should first be tried out 
on * small acreage to determine whether it is entirely practical. 


There are nory 18 completed reservoirs: on the Grand Prairie vith a 
total estimated capacity sufficient to water approximately 4,000 acres. 
These vary in arca served from 40 to 900 acres. In addition to these sev- 
eral ner reservoirs are now being considcred. These will heve a sufficient 
capacity to’mater 7,000 acres more, and it is probable that most of them 
will be constructed we the next few FeaCes 


In order to protect each reservoir owner in his right to store water 
it has been urged that the State enact a law providing for the adjudication 
of such rights. The euthors believe that early enactment of such a law 
would be premature and that such action should not be taken until its neces- 
sitv is more apparent. Experience will then be the best guide in shaping 
its provisions to make them helpfully ‘applicable to Grand Prairie condi- 
tions. This subject has béen more fully discussed in another section of 
this report. (See "Water Rights, " page 49). 


The development of small reservoirs siould be encouraged both as a 
_means of securing cheaper water and of conserving the shallovw-vell supply. 


Possible Storage in Large Reservoirs 


Several plens for irrigeting extensive acreages in the Grand Prairie 
from large reservoirs have been studied. The promoters of these plans pro- 
pose to sell water to the farmers for a portion of the rice gromm. Ona 
basis of one-fourth of the crop, an average yield of 44 bushel per acro, 
and an average price of 90 cents the charge per acre vould be $9.90. As 
the farms which it is proposed to serve ere nov irrigated from wells, the 
problem of inducing the orners to dispose of their pumping plants when the 
nev water supply is made available should be given serious consideration. 


Greers Ferry presen - The Tener of these proposed developments ‘i 
one rhich would take tater from the Little Red River near Greers Ferry. 1 





A discussion of and estimate for this project are contained in "White 
iver, Missouri and Arkansas," Document No. 75rd. Congress, lst Session. 
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This project would consist of e dem and reservoir sufficient to store 400,000 
..aere feet above the canal outlet, a main canal 107 miles long ending near 
Fairmont, and a local distributing system. It would be a gravity project 
_to, irrigate 125,000 acres at an estimated total cost of $69 per acre. 

.The capacity of the canal would be sufficient to deliver 1,200 c. f. s. This 
/ vould be approximately sufficient if the demand for water were uniformly dis- 
tributed through the irrigating season, but during long dry spells it is prob- 
able that. nearly all the 125,000 acres vould want water at the same time. If 
this were the case the demand would amount to approximately 1 second foot per 
80 acres or a total of 1,560 second fect. Such a canal should be able to de- 
liver at least 1,500 second feet for the acreage specified. 


The average annual cost of irrigation, including operation, maintenance 
and interest is ostimated to be $4.50 per acre. The estimated cost includes 
5% interest on the investment. If it were possible to finance the project 
with private capital, the interest rate would be at least 6 per cent. It 
is also nrobeble that the operation and maintenance charges would be greater 
then the amount estimated. This plan seems to be practicable, in some re- 
spects, but as water can be cheaply supplied from small local reservoirs, it 
is not probable that such a large project could be promoted under present 
conditions. 


If the acreage served i$:125,000, it would have to include nearly all 
the rice farms in the Grand Prairie... In 1934 there were about 1,000 oper- 
ating wells; of these 25 per cent were pumped by electric power and 75 ver 
cent by oil engines. The cost of fuel oil, lubricating oil and'-labor for 
heavy duty engine plants vill probably average $4.00 per acre nér year, 
and while it would be more economical if all other costs were included, for 
farmers to use the canal water, it is probable that many would continue to 
use their old plants until] the tell, pump or engine failed them. 

The large expenditure necessarily involved in building a project such 
as the Greers Ferry scheme cen be justified only on the basis of service to 
practically the entire irrigable area of Grand Prairie; hence its proponents 
have had in mind the formation of an irrigation district patterned on the 
lines of the districts numerous in Western States, which havé bonding and tax- 
ing powers; It is assumed that such a district could compel the acceptance 
of its service even by irrigators unvilling to abandon their present pumping 
plants. ; 


The authors consider this assumption faulty, for even if enough property- 
ormers could be mustered to vote into existence such an extensive district as 
would be necded, there are so many tith wells which have long life prosnrective- 
ly remaining, that many pronertv-orners would be released from the district 
by the courts. In short, there is no way apparent by which accentance of such 
service ean be comnelled. It might be induced if rates. could be made irresist- 
ably lower than present costs of numping; but the ptimping costs entering into 
the competition would be only those covering ectual operstion, and would not 
include those involved in canitalizetion end deprecistion. The estimated 
$4.50 per acre annual cost of the Greers Ferry plen will offer, it is true, 
an apparently vrofitable exchenge for many farmers, but -rhether or not it is 
attractive emugh to induce all the fermers t> surrender their present in- 
dependent position is questionable. So long as their present:supplies Bive 
promise of holding out the farmers are in an advantageous bergeining position 
in dealing vith projects which propose the substitution of other service, and 
such substitution on any -widespresd@ scale should not be exnected until the 
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present water supplies are much nearer exhaystion than they are at present. 


In addition to these considerations the financing of such 4 project 
would be difficult. Certainly there would be no market for the bonds of 


“” “such a district'today, unless it mizht be some one of the Federal emergency 
"agencies. Even prospective sale to so supposedly an easy creditor as the 
~“Federal Government would not, the authoirs believe, make an irrigation bond- 


_ing plan acceptable to the voters of Grand Prairie at present or for a long 
. while to come, and for this and the other reasons already stressed they do 


a not consider the Greers Ferry plan likely to become effective, although 


they recognize its engineering feasibility. 


akare Wane ond Irrigation Company Project. - A large reservoir is 
planned by the Farmers Water and Irrigation Company. The location of this 
is shown on Figure 9 and the distributing ditches and area to be irrigated 
are shown on Figure 10. The project is divided into two units. The reser- 
voir is to cover 16,600 acres located in the bottoms of. Bayou Meto and Two 
Prairic Bayou. The storage capacity is to be 100, 000° acre feet, which is 


a sufficient amount to irrigate 40,000 acres. 





Teo pumping plants are planned, one to have a capacity of 100,000 
g@ep.m. and tho'other 210,000 g.p.m. Theo pumps are to be driven by clec- 
tric power.at an estimated cost of 1.5 cents per K.W.H. The average static 
lifts at Plants NoS- 1 and 2 will approximate 36 feet and 27 feet respect- 
BC Ls 6 


The estimated costs are based on a total of 80 per cent of the max- 
imum acreage in the area involved, or 32,000acres. The operating costs ex- 
clusive of power but including depreciation and taxes are estimated at 
$42,300 or $1.32 per acre. The power cost is estimated at $1.52 ‘per acre, 
making a total annual cost of 42.84 per acre served, or $90,880. for the 
02,000 acres. 


It is proposed to supply water to the farms in return for 1/4 the 
crop. On a basis of 44 bushel per acre, a total area served of 32,000 
an oF: and .a price of 89 cents per bushel, the gross income would Re 
$313,280 and net income $222,400. This would be a net return of approx- 
aes 14 per cent on the oeeimet ad investment of & 1,566,000. If the 
charge for.water wore reduced to $6.00 per: acre the return would be about 
6-1/2 per cent. we 


The present plan is to build unit No. 1 first and, if this proves 
profitable, later to add unit No. 2. The estimated cost of unit No. lis 
$ 538,500. The annual cost of pover is estimated at $1.70 per acre, and 
assuming that the other operating costs would be the same as those for the 
combined units, or 31.32 per acre, the total would be $3.02. This unit 
could irrigate 15,000 acres, and on the above basis of 89 cents per bushel 
would yar id a gross return of $146,850. Deducting the total operating — 
costs of 3 45,390 would leave a net return of $101,550 or nearly 19 per 
ennt on th 1e ee 


If the charge for water were 5.00 per acre the gross income would be 
A75 ,000 and the net return $29,700 or approximately 5 1/2 per cent on the 
investront. ; aes 


This project appears ‘to be well planned and if: ‘constructed will supply 


-c water to a portion of the Prairie where the drop in tell levels, during the 


past five year's, has béen“the greatest. It may be ‘aifficult in some cases 
. to induce farmers to’abandon their old plants and use ‘the reservoir water, 
“but this will depend 6n- the: mice asked. 


Should the project bé built and 15,000 acres water, the demand on the 
shallov-vell sands will be reduced to approximately the ‘estimated recharge. 


This project has been under examination by the Public Works Adminis- 

. tration for several months, and construction of it may be made possible by 

funds supplied by that agency. ‘No allotment to it had been announced, how= 
ever, when preperation of this report was concluded. 


Other Proposed Projects.- Besides the projects mentioned there are 


_:Soveral othors for which some preliminary estimates have been made. 





“One of them proposes to build a large’ canal from a point near De Valls 
Bluff to North Little Rock and incidentally supply irrigation water to the 


-: Grand. Prairie. Details of this scheme are not available, but the plan does 


not seem practicable as an irrigation préject, and it is not probable that 
.it. will: be constructed. le 


There ars possibilities of building reservoirs between the west bank of 
White River and the rise to the level of the Grand Prairie. The water to fill 
-;these could probablv be supplied from the prairie run-off. The pumping lifts 

voyld be 35 to 40 feet.’ It is probable that the cost of such projects would 
be about the sames as that of the ‘Farmers Water end irrigation Company 
previously described. 


Ground Water of Grend Prairie 


The Grand Prairie is underlaid with tvo distinct layers of horizens of 
' waterbearing sands. The upper sands provide the water for the shallow wolls 
from which probably 90 per cent of the rice acreage is now irrigated. The 
lower sands provide the supply for the deep wells, only a few of which are 
now in ope ration. 


The een well sands are included in the upper layer of deposits Rnown 
Boas as the. Pleistoecne beds; beneath these are the Tertiary clay 
deposits An @xamination of a-half dozen cross-section of the region, pre- 
pared by eee ge C. Branner, State Geologist, indicates that’ the bottom of the 
Pleistocene or shallow rad sends varics from about O to 110’ feet above sea 
level; and that the average thickness is about 75 feet. The finer sands. are 
near the top and the coarser ‘sands near the Ssottom of this stratum. 


The terbiary clay beneath these sands and extending from the Ozark 
hills to Crowleys Rid ve, was once the bottom of an ancient flood plain of the 
“Mississippi River. During past geolosical ages the.river shifted its chan- 
nel from place to place over this srea and deposited beds of sands and gravel 
of various degrees of fineness, according to the transporting velocities of 
the water. As a result of the erosive action of the water, this clay bed is 
cut into ridges arid depressions, which accounts for the a variations in 
the depth of wells. 


og 


a In later geological tims these sétids were covered with a sedimentary 
clay deposit which in the, Grand Prairic region provents direct percolation 
into the sands beneath. This bed of water-bearing sand extends westward to- 
ward the Osark hills. and. eastward ‘towards Crowley's Ridge and it is probable 
‘ that most of the water beneath the Grand Prairic seeps into the sand stpatum 
from these outside areas. The velocity of water passing through such beds * 

of sand is very slow and varies with the grade or slope of the pressure 


plane and the fineness of the deposits. 


It is evident that the amount of water which can be safely pumped annu- 
‘ally from this water-bearing stratum depends on the amount of inflow or re- 
charge. As stated in the Thompson report, i/ the annual amount of water 


“* purtped from the shallow wells has probably exceeded the recharge for every 


year since 1916 with ‘the probable exception of 1921 and 1923. This has re- 

sulted in devatering or partially exhausting the sands under:certain areas, 

as shown on Plate I of that report. , If this overdraught ‘were long continued 
the more shallot rells rould ultimately fail. The question of recharge will 
be discussed in a later paragraph (See "Pumping From Shallow Wells".) 


According to the Federal Census of 1930, there were 913 active wells 
in the Grand Prairie during the Summer of 1929. The average area served. 
per well ras approximately 130 acres. The average depth of shallow wells 
is about 140 feet and the average depth of water in the spring of 19% vas 
76 feet. 


It is estimated that the average discharge per well is approximately 

750 g.p.m., and varies betreen a ferr hundred gallons and as much as 4,000 

gallons. The average drawdown. per well is between 30 and 35 feet. The 
irrigatioh season usually covers 90 to 100 days from.start to finish of 
puriping. The total time that a pump operates varies vith the rainfall, the 
varicty of rice grown, and the capacity of pump in relation to the acreage 
served. A pump of large capacity per acre served will supply the needed 
rater in a shorter length of time than one of low capacity, but if elec- 
tric pover is used the cost of .pover per acre will be larger in the former 
case. Tho everage time of operation of pumps has been estimated at 70 days 
of 24 hours each. 


The average life of a rell is estimated as 10 ays A few wells are 
nov’ in operation which were dug 20 years or more ago. The necessity for 
digging hev wells arises from corroding and failure Lae screens, by caving 
caused by pumping large amounts of sand, and by lovering of the static - 
“level to a point below the pump. bowls, thus making it necessary to prime 
before starting.. The average life of a pump is about 15 years. The aver- 
age life of the old style heavy-duty diesel engine is probably 18 to. 20 : 
‘years. The average life of the more recent high speed engines is a matter 
of question as they have been in operation only a fer seasons. The average 
life of a motor is probably 20 years. ; 





p/ The 1931 press release issued by the United States Geological Survey. 


See "History and Organization", page 24. 
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The investment in électically driven pumping plants in 1929 waried from 
about $25 to $30 pér acre served. Present costs are somevhat lower. Pumping 
plants operated by¥ the old type semi-diesel engines represented an investment 
. of probably $45 to: $55 per’ acre:served in 1929. None of these has been in-~ 
stalled in recent: years; 4 neg type of high speéd engine is now coming into 
use. The present investment in plants driven by these new semi-diesel engines 
will probably average about $30 per acre served, while plants operated by the 
tractor-type gasoline enginevill average somewhat lover. As normally about 
half the farm is planted in rice the investment per acre for the entire farm 
will be about half the’ above: figures. 


Pumping From Deep Wells 


There are 9 active deep wells in the Grand Prairie. The locations of 
these are shorn on.Figure 8. Some of them are over 10 years old. The last 
one was drilled in 1930. The deep wells obtain water from the Tertiary water- 
bearing sands, which constitute an entirely different stratum from that which 
suppliesithe shallow wells. As stated in the Thompson report, logs of a few 
‘wells indicate these sands to be 90 to 150 feet thick, but data as to the 
depths and water capacity of this stratum are very meager. 


The depths of these wells range from 440 to 900 feet and the yield varies 
from probably 900 to more than 2,000 g.p.m. The drop in 5 deep wells for the 
4-year period 1929 to 1933 varied from 0.10 to 4.20 feet and averaged 2.45 
feet. 


One of the most typical of the deep wells is on the Spicer farm. (The in- 
stallation is fully described in Bulletin No. 261, previously referred to.) ‘The 
well ras completed in 1927 to a depth of 897. feet.’ The pit is 26° inches in 
diameter and 163 feet deep. The well casing is 10 inches in diameter and is 
surrounded with a gravel wall. The screen is made of chrome-nickle’ steel and 
is 150 feet long and 10 inches in diameter. The well cost about $10 per foot 
of depth and the cost of the plant complete was $16,400. 


The. static water level in May, 1929, vas 35.6 feet below the surface; in 
the Spring of 1934 it had fallen 3.5 feet to a depth of 39.1 feet. This was 
an average drop of 0.7 foot per year. Hovrever, during the year ending in the 
Spring of 1934 the level rose 0.7 foot. The pumping level in the Summer of 
1929 was 118.8 feet belor the ground surface. The drawdown was thus 80.8 feet, 
and as the average flow of the well by weir measurment was 2,038 g.p.m., the 
specific capacity of the sands was approximately 25 gallons per foot of drawr- 
down. During that season, this well yielded 747 acre feet of water and irri- 
gated 402 acres of rice, at a total cost, including fixed charges, of $8.88 
per acre, which was about 70 per cent of the corresponding average costs for 
shallor vells involving about the same static lift. 


The temperature of the water from the deep wells is about 75 degrees, or 
10 degrees warmer than that from the shallow wells. Ordinary screens do not 
last long in the deep wells, probably because of the carbon dioxide in the 
water; but the use of stainless steel. has eliminated this trouble. 
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The 9 deep wells now operating probably have a total capacity suffi- 
cient to irrigate 2,000 acres of rice. While the safe yeild of the Tertiary 
sands is not knorm, it.is probable that quite a number of additional wells 
could be drilled without exceeding the recharge of this stratum. Fifty deep 
wells yielding 1,800 g.p.m. each could irrigate 16,000 acres. 


The cost of drilling deep wells has been reduced considerably in recent 
years by an under-reaming process whereby the well is made of smaller dia- 
meter in the portion above the sands. A dcep well 800 feet deep, with a 
pump and motor sufficient to discharge 900 g.p.m. and irrigate 160 acres 
would cost about $ 8,150.00. The approximate costs of the parts are as fol- 
lows:- well $6,400.00; motor and connections $500.00; pump $1,200.00; and 
building $50.00. The probable life of the parts are as follows:- well 20 
years; motor 18 years; pump 15 years; and building 15 years. The drawdown: 
would be about 36 fect and the static lift about 80 fect. | 


The total annual cost of operation calculatsd:. on the same basis as 
that used in Bulletin 261 would be approximately $ 1,674.00 or a little 
over 3 10.00 per acre served. Tho fixed charges are based on 6 per cent for 
the invested capital and 4% on the sinking fund to cover depreciation. The 
present povor charge would average about 1.6 cents per K.W.H. The overall 
plant efficiencv is assumed to be 60 per cent and the time of operation 70 
days. 


It is thus seen that the total cost irrigating with such a deep well 
is about the same as that with a shallow rell. The extra cost of the well 
is largely offset by the saving in power due to the lesser static lift. 


If the yield were 1,800 gallons and the area irrigated 300 acres, the 
investment would be approximately $ 9,000, or # 30.00 per acre. At present 
power rates the total cost of irrigation, including fixed cherges, would 
average about 9.00 per acre annually. It is not probable that a deep 
vell would be drilled on a farm irrigating less than 240 acres, but should 
there be a failure of the shallow well supply beneath a farm irrigating 
160 acres, and the price of rice return to its 25-year average of about 
* 1.00 a bushel, such a deep well would be an economic investment. 


If the shallow wells on several adjoining small farms should fail, the 
owners could drill a single deep well and divide the water according to 
acreage. 


The Tertiary sands contain a reserve supply of water rhich certainly 
will be more largely utilized if the levels in the shallow wells continue 
to fall. Records should be kept on all deep wells in order better to 
determine the reliability of this reserve supply. 


clans from noes iam ely 


ra Ma ay 


sideration of the ‘shallow Bee “supply. te the Thompson report it was 
estimated that. the annual amount pumped exceeded the recharge for every 
year - -following. 1916, exeept 1921 and 1924... From available well logs and 
static wat er. levels it..was estimated that’ ‘the. total amount of wat er ne- 
moved from the: previously saturated sands : was Pile) ,000 acre feet. The 
area thus drained in which a water table nov eriats is showm on Plate I 
of the Thompson report. This over-dreught or draining of the sands oc~ 
curred over a..period..of.13.years from 1917: to 1929 and averaged about 
25,600 cubic feet. per. year for. the ‘period, However, as stated by Mr. 
Teoaone the data on which this estimate was based were quite limited 
and the actual total volume of the over. neapnERt may vary motcrially from 
the figure given.. ... ‘ : we . ae 


The average: ares. ‘irrigated’ on the Grand Prairie during these 15 
years was approximatcly 130 ,000 Acros, It is cstimated that an average 
of 6,000 acres reccived oud from other sources such as deep wells, 
eee and reservoirs, leaving 124,000 acres as the average area irrigat- 
ed from shallow wells. The averago. summer rainfall at Stuttgart for this 
l3-year period was 9. 50 inches and the “average amount pumped during this 
period is estimateod at 1.55 acre fect per’ acre. The 333,000 acre feet 
withdrawn from this. underground reservoir on a basis of ES acre fect 
per acre would water 214 ,OO0O0 acres, ar an average of 16,500 acres per 
year for the 13-year period. Thus it appears that of the 124,000 average 
acreage watered. during, this period approximat cly 107,500 acres Was supplicd 
by the normal recharge and 16,500 acres by lowering hie water table in’ ~ 
the sands. This method of Cat etne the acreage which can be irrigated 
annually by the recharge agrees well with the Thompson estimate of 100,000 
to 117,000 acres, — but. as stated in his report the data on which the osti- 
mates are based are only approximate ; it is, therefore, advisable to use 
the lower figure, of 100,000 acres. 


Tho average ee a of levels in the shallow wells between theo Springs 
of 1933 and 1934 was not over 0.2 foot. Thc area irrigated from this 
source during this, period was about 110,400 acres The rainfall in the 
Summer of 1933 was 16..55 inches and the estimated cameos of watcr pumped 
1.50 acre feet por acro., Est imates. based on these date indicate that the 
annual recharge in these sonds is sufficient to irrigate a little less | 
than 100,000 acres, but a check. based on a single year is not conclusive, 
for the Seer is based on a yee ree? station, and surmcr reins are very 
spotted. It is possible that a long cycle of dry years could diminish 
the rate of recharge tut the novanont of ground water is very slow and 
it would probably be quite. a number of ycars bofore such a dininished 
recharge materially affected the .Grond Prairie region if such a cycle 
Should occur... . oe 


Py ilh ihe estinate of. annual. recharge is correct, sufficiont water can 
be pumped from the Pleistocene beds to water approxinatcly 100,000 acres 
Loran *unlinited period of time, but if the amount pumped exceeds the re- 
charge, the - ‘depth to, wator in wells will continue to increasé to the point 
where particular wells may completely fail as a source of supply. 
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fhe authors of this report have twits a study of the record of 
changes in wells during the past five yearsy have inspected quite a nun- 
bor of Wells. in the ficldy and have consulted with various informed 
parties. § “The® ‘average saci changes have. ~béén computed using measure- 
rients made undér the diréction of the Underground Water Division of the 
 USS's Geological Survey: The changés have ‘peer based on Spring readings, 
ond the wells in Little ‘Prairic,* Rast of Gillctte have been ommitted, as 
it is believed thet ‘those: are ‘directly affected by stages in the White 
oa . 


Table’ 18% Bote! tné Biébasioas® of’ the Betta water love! in a nun- 
ber of key tells. for the years 1929 to°1934. The elevations are referred 
to sca level arid are -recordéd-to the nearést..05 foot. The average date 
of reading for 1929; 1930, and 1931 was about May 1, and that for 1932, 
1933 and 1934 was close to March 1. The tablo also shows the clevations 
of the bottom of the shallow well sands, or Pleistocene beds, in all wells 
for which date was ‘available; the total: drop in Spring levels AE 1929 
to 1934, and the: cose in ins £TCEV Ls to 1934. 


For some wells a dears obs series Hof ponadned was not made. In 
several cases no readings were: hade“in. tho Spring. of 1934, amd the. total 
drop represents only four ycars, ‘but as. the change was eran during the 
last yoar it was thought bottor to use a 4-year period rather than onit 


'- the record. It is unfortunate. that funds were not available to measure 


‘a largor number of wells, and an effort should be madc in the Spring of 
1935 to measure'!all wells which were moasured in 1929. If this is done 
the 6-year drop-for noarly 500 wells can be detormined,. and a better cs- 
tinate of the ae of all wells can Ley nade than is possible at this tine. 


Figure 8 shave the U.S.G.5. uber and location of He fells: on 
which records for 5 ycars aré availabic. The actual period covered is 
about tvo: months short of five yoars,*as the reacings in 1929 were made 
around May 1, while those in 1934 were around March 1. Had' the latter 
readings been made about May 1, the total drop would be a little less, as 
sone rise would’ BATE taken place eg the two months. 


The none are ener woll soattenbd throughout the Grand’ Prairie area, 
and it is believed that ce straight average of the @rops will’ represent 
the fall in the rogion with fair accuracy. The largest drops are near 
Fairmont in T I S; R5.We Well 162 shows a drop of over 11 feet and 
well 169 in the adjoining totmship shows a drop of 10.40 fect. 


The wide variation in drops of wells in the same vicinity should 
be noted. Well 169 shows-a drop of 10.40: fect while woll 178 about 3-1/2 
miles eastward shows only'5.20 feet, and’ well 205 about ‘the sane: distmce 
toward the southwest shows. 5.55 Post. ‘In 5 S, RO Wy the tdrop for walk 
424 is 5.55 fcet while that for woll 421, about a half a mile distant, 
is only 1.10 fect. Near the totm of Bayou Meto, the drop for well 450 
is 5.55’ foet, while. that. for w6ll'463,; about: 2 niles distant, is 1.65 
fect. InT2N, R.5:W, woll.59*shows a drop’oef 7.80 feet, while that 
for well 55, about*2=1/2 niles: distant is 3.30. If rocords for a“great- 
er number of wélls wore availablo;' itis. believed that such differences 
would be even more’ striking. i It' should also be noted that the wells near 
tho west edge of the Grand Prairio show the smallest drops. 
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Table 19 shows the average dron in well levels by townships for 
‘the 5-year period 1929 to 1934; also the average changes for the year 
193* to 1934. Towmship 1 §S, ROW 183 se and 2.8, 25 Win 
‘order show the largest drops. 


The average drop in the wells shown in Table 18.is approximately 
4.5 feet for the 5-year period, 1927 to 1944, and o.2 foot for the year 
1933 to 1934. The average drop of 4.5 feet was obtained by subtracting 
- the elevation of water in each well forl934 from that for 1929, adding 
the drop so determined and dividing the total by the number of wells used. 
The average drop for the year 1973 to 1934 was obtained in a similar man- 
ner. An estimate based on the average changes in each townshin as 
shown in Table 19, gave almost the same result s for the periods men- 
tioned. 


The average rise between the Fall and Spring levels in wells for 
the 5-year period 1929 to 1934 is approximately 2.7 feet. (In this re- 
port all annual changes shown are based on the Spring readings, as it is 
believed that they show more accurately the difference than a scombina- 
tion of both sets of readings.) 


Table 2O shows by years the total acreage of rice grown ontthe 
Grand Prairie, the rainfall at Stuttgart, and the average drop in well 
levels. These drops were obtained by adding the annual changes for 
each well and dividing the results by the number of wells. The total 
drop for the 5 years, so obtained, is 4.15 feet, or somewnat less than 
that obtained by taking the Aue ronenics between the gene ines at the start 
and finish of the 5-year period. ; 


This ea difference between the total falls for the h-year per- 
iod arises from the fact that quite a number of wells were not read for 
each of the five years; hence the annual averages are not all based on 
the same number of wells. Of the irrigated acreage shown in Table 20, 
probably an-average of 9,000 acres received water from other sources 
than shallow wells. The table shows the same acreage irrigated in both 
the summers of 1929 and 1932 and approximately the same fall in well 
levels the following springs, although the rainfall varied nearly 5 
inches. The acreage irrigated in the Summer of19%1. exceeded that of 
- 1933 by 26,000 acres, yet there was very little fall in average well 
levels for either year. These differences can be explained in part by 
- the fact that the rainfall shown is for a single station and probably 
does not represent a true average for the entire Prairie. Also the rain- 
fall is better distributed in some years than others,- thus resulting in 
a smaller amount of pumping. The measurements in. 1931) were made about 

May 1, while those for 1932. were taken ane March. ae | therefore, the 
period. cowered is about +2 months. 


Figure 1l shows Dig dite ee ond’ Contours of the contact surface 

‘ petween: the Pleistocene: and Tertiary..beds.. These were obtained from 
well logs. The man was prepared by the Division of Ground Waters of the 
U. S: Geological Survey.- Tac Thompson. report indicates that a ridge or 


oy 
Dita 


dyke in this contact surface: ‘extends from the: ‘Vicinity of Bayou Meto to 
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Table 19.- Changes in Spring Levels in Shallov Wells by Townships 
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Township Nunber ; 
: Years 
Sh DBO ROS ays 


| 5.55 
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MIS, .Obl 4.05 
TIS, 4 6.285 
PES sont 2.00 
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PTS We Wee) 
eS] gine 
T2S, 4 5.26 
Pe aK 6.61 
T2S, 6 4,92 
TOS... Sa 4,26 
T3S, Sil A625 
TSS, 4 Sha es 
T3S, 5 LGG 
TSS, 61 Seat 
T4S5, 1 3.00 
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TAS SW AGED 
T4248, Au gy 
Te oi Savi 
POS won 4.00 
TOS ya 4, 5 80 
TS 40 : Bh 
TOG alt : 2.40 
T6S, 4 : 3en0 
ere On 4.90 
T7S, 4i 0.95 
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O.dL 
0.66 
0.60 
Lats 
1.04 
0.97 
0.43 
0S) 
0.81 
1407 
1.52 
papas: 
Ono 
1205 
ie LO 
Leos 
0.98 
0.85 
0.85 
ear a 
0.92 
0.45 
0.60 
0,50 
«O0<85 
ee 
goed) 
0.80 
Leis 
0.66 
0.48 
0.64 
0.98 
0.19 
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Change in Spring Levels in feet : 
: Annual Average 
nLore Oars 





Year 
> 1933-34 


+ 
+ 


. 
Se 


+ Indicated rise in wator levol, all other changes are drops, 


Notc.= A fow of tho Wolls uscd in those averages arc belioved 
by the U. S. Goological Survey to be effected by White 


river stagos. 
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0.65 
0.77 
0.07 
0.354 
0.35 
0.50 
0.75 
0.41 
1.00 
1.00 

O 
0.55 
1.15 
0.72 
0.37 
0.10 
0.50 
0.82 
0.80 
0.90 
0.98 
0.235 

00 
0.45 
0.70 
0.05 
0.02 
0.51 


a point about 4 miles Vest of Hazon, and.passes a mile or two West of 
Stuttgart and Huyin. The contours of this map shows the location of 
the ridge. The highest portion of the ridge is about 4 niles west of 
Hazon, and fror: 2 to 5 niles southeast of Goldman. The lowest point 
is chout midway between Goldman and Bayou Meto, and the lowest olcva~ 
tion shown is 44 foct abovo sca level. . 


Figure 12 shows contours of the pressure indicating surface, 
which dis substantially the elcvation of the water in the wells, in the. 
spring of 1934 These contours are only approximate, as the nuriber of, 
clevations pra abae was quitco linited. The lines show, however, a con- 
siderablo @rop when coryparcd with those on Plate 1 of the Thoripson report. 
Tho 130 fcct contour oncloses a much greater,arca than in the gring of 
1929. Tho noveriont of f¢round vater is toward. a depression centcring 
just cast of DeWitt and Almyra. The contours west of this depression 
show a réthor stcep slope of the pressure surface. The total drop from 
a point about 4 miles north of Lonoke to a point 5 miles southeast of 
Stuttgart is approxinately 90 fect. 


Table 20.- Acres Irrigated, Summer Rainfall, and Avorage Lrop of 
Spring Levels in Shallow Tells in Grand Prairie 








. Fall in Wells in 
Years : Acres Irrigated : Summer Rainfall : Following Spring 
Tnchos : Feet 
1929-30 127.,000 5.04 1.05 
1930-31 141.000 2206 L.¥O" 
1931-32 146.,G00 12.19 + 0.10 - 
1932-33 127 ,000 10.24 P10 
1933-34 120.,000 L6.5D + 0.20 = 
Total: Ral a 27 08 a a oe 
Average : 152,200 : 9.42 : 0.85 _ 








——-- 


+ ‘Rains fell on 31 days in the Summer of 1931 and none excoeded 
& inches, while in the Sumer of 1933 rains fell on 19 days 
and 4 excecded 2 inchos. aie’ 
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Probability of Continued Drop in Well 


Since the well readings of tlie past 5 ycars indicate an’ average 
drop in spring levels of nearly 4.5 foet, it is important to consider 
what tho onount and rato of the a ee be the noxt 10 or 15 years. 
During the 5 ycar. period mentioned the. average annual area in rice on 
the Grand Prairie was eee 132.,000 acres,. and the summer rain-~ 
fall at Stuttgart was 9.42 inches. An increase in rainfell or a decrease 
in acreage will tend to diminish the fall in well levels. 


The average summer rainfall at Stuttgart:.as showm on table 21 is 
11.2 inches. This table is arranged in order of amount of rainfall. be- 
ginning with the smallest so that the nedian rainfall of 10.62 inches 
is casily ascortained. This nedian rainfall is probably a better basis 
for comparison as a few summers of heavy precipitation greatly influence 
the average. It. is thus seen that the summer reinfaoll of 9.42 inches 
for the 5 year poriod, 1929 to 1934, was subnormal being 1.20 inches 
less than the nedionp. cor is safe to assume that the summer rainfall in 
the future mene cad Gack to the normel anount or may oxcced it. 

The total area irrigated on the Grand Prairie, hile averaging 
about 130,000 acres since 1916, has varied fron approxinately 100,000 
to 161,000 acres. The rice acreage this year uncer the allotment plan 
of the Agriculture Adjustnent Administration is epproxinately 106 ,000 
acres. when much of tho land was new large yiclds ‘of rice: could be 
secured for several years in succession, but now it is neccssary to dry 
drop or summer fallov the land after two crops in ricc, if good yields 
are to be maintoined.: For this reason it is probable thet the future 
average will be under 130,000 acros, of which over 10,000 acres nov 
secure Water from other sources than shallow wells. 


Most cortainly some increase in the acreage irrigated from small 
resorvoirs will take place in the noxt fow years. This will further do- 
crease the acroage irrigated from shallow wells. 


Tt is thus scen that the rainfall during the next 15 years will 

probably be greator than that of the last 5 years and that the acreage 
aopatntan on the shallow wells will probably be smaller. -It @pcars 
that these factors will result in a diminished anount of pumping fron 
the shallow well sands and thorefore a deercascé rate of fall in well 
levels during the next 15 years. In fact, it scams probablo that the 
acreage irrigatec from small reservoirs or other sources will so in- 
ercase that the drop in well levels will not only be arrested but re- 
versed within this perioc of tine. 


The bottom of the Pleistocene or top of. the Tortiary ccposits 
is very uneven as show, in, Figure 11. The Thorpson report states that, 
"a genoralizcé. contour map of this contact surfecc suggests an orosion 
surface of hills ana valleys". The cross-sections prepared by State 
Geologist, Branncr, also show this uneven condition. Thesc scctions 
incluce viells: situated several niles to cither side of the lincs. The 
locations or the wolls as shown arc their projection on the lines. of 
these sections. Tho variations in. profile ney. therefore be sonowhat 
exaggorated, (These sections arc show in the Appendix) It is thus evi- 
dent that the depth of wells evon a short distance apart nay vary greatly. 
As previously mentioned the spring clevations of water also vary considorably . 
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Table 21.- Summer Rainfall at Stuttgart in Ascending Order of Amounts 








2 CAIN! | ene ene tence ge RS A ALE RT 
aes 
A A SO NR - ee oes - 








Year ““: Inches sli Atige 8 d= bn +. Inches 
ae ere 8 2206 oa 1912 aed Aa 
Bhs eo ee 2.91 avs 99 ° : 11.08. 

RA +. : 4.45 x 94 : Leese 
25 : 4.92 :: 14 : 12.12 . 
4° | ilar ag Se >t eae : 12.19 
09 - : 6-19 ais O02 | : 12,51 | 
1901 a 6.85 ako ; ; 
08 : eC rae eee oer ve 12.64 
22 : Rr oh. emere OS vg eho 
0” : EL ee 2: 92 : Lee 
97. : 7G" ss 95 ast 13,00 
96 : 8.29 ene ao ML 13.09 . 
98 : 8.63 oe 1O : 14.89 
26 : 8.67 ai 28 : 15,11 
16 : @290- = Dto 89 : 15.24 
90 : 92008) SRR 5 oF : 15.82 
al : 9634 hs 15 : 16.09 
18 ee OGG. Pees 33 : Geno 
17 OLGGe “Ailey 2a 04 : 16.59 
19 : Pevios ore pee Oa. “ret Uihece 
1934 (se BS Aa bf gt ae 1911 : 18.235 
32 : 10.24 ae 88 : 18.48 
20 ; 10.29 ‘Pe ee : 19. Zee 


1900 - 20.62 t 06 : 20.39 
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One of the most important factors in determining the period dur- 
ing which a well will continue to yield a sufficient amount of water is 
the difference in elevation between the spring water and the bottom of 
the water-bearing sands, or commonly the depth of water in the well... 


- The drop or decrease in depth of water from the static lovel be- 
foré pumping starts to that which the water attains aftor the pump has 
been in operation for some timc, is called the “drawdown". The total 
amount of drawdown depends on the quantity of watcr pumped and the per- 
meability of the sands. The discharge of the pump divided by the fcot — 
of drawdown is termed the specific capacity of the sand. Thus if the 
discharge of the pump is 450 g.p.m. and the drawdowm is 30 fcet, the 
specific capacity is 15 gallons per foot. Those experienced in well 
drilling in the Grand Prairie have a fair idea of the specifie yicld 
of the sands encountered when a well is being drilled. The capacity of 
a dozen wells in the Stuttgart area was determined as from 15 to 40 
gallons, and probably averaged 20 to 25 gallons. With minor cxceptions 
probably all the shallow well sands will yiold at least 15 gallons per 
foot of drawdown. Some data on drawdown in perticular wells is contained 
in Bullotin No. 261 previously referred to. 
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In artesian arcas the water is-under ‘pressure, ard will risc 
above the wator-bcaring.sands, while for. arcas in which a sii table 
exists, tho condition is similar to a loke, ‘and the vater stands below 
the top of the sands. Tt-is weil. established,’ ‘for artesian. sone ee 
that the capacity per foot of dravdow. varies directly with the total 
drawdown, but for water-table conditions it is probable that the total 
capacity for equal conditions of. permeability. and a given dravdotm will 
be less then that for an artosian condition. “This is due ta.a reduction 
in the cross-section of the saturated sands through which the water moves 
toward thc pump. As most of the Thompson report, it is belicved that a 
yicld of 15 gallons por foot woul€ be a safe assumption for any sends 
in that rogion. 


Fron the forogoing discussion it is cvident that geological con=- 
ditions, spring levols, depth of water in wells, drawdown, specific 
capacity of sands anc other factors very so wiecly that cach farm should 
be considerce separately in determining the sufficiency of its shallow 
woll supply of irrigation vater, ; 

In detcrmining the sufficicncy of the irrigation wator supply be- 
neath a far, the outhors recommend the follow ing procedures 


, 


Det ommghe proviouts spring level's for wells on or near the farm in qges- 
tion; and also the drop in the. levels of these Wells for tho past 5 
years, Inquire of those best informed as to the specific capacity of 
the sands and..if in €oubt use & yiolée of 15 gallons. The gcoological con- 
ditions of the stratum bencath ‘cach farm should also be .given serious 
consideration.The location of the farm with reference to the contours 
shown on Fig. 11 and the aforesaid ridge should be noted. As the well 
levels declinc, this ridge will probably diminish the inflow of rocharge 
waters from tho vest to the aréa just cast of it. In sone instmces the 
flow of a well is matcrially affoctce by that from another well in the 
irmodiate viedeites 


meer Wee aata the probable Life of a well yiocleing 2 given ‘quan- 
tity of water.can be determinct! vith fair accuracy. For cxanple, if the 
depth of water in a woll from the level of the previous ring. reading 
to the bottom of the sands is 53 feet; the average annual drop in spring 
levels 1 foot por year; the discharge 450 g.p.m.3; the specific camcity 
of the sand 15 gallons per foot of drawdotm ant the length of sercen 10 
feet (which is oryple for any ordinary well); the well should yield the 
450 gpm. for at least ten years, since the depth of wator at the end of 
ten years woulc bo 43 fcet, or sufficient to allow a 30-foot drawdom, a 
screen depth of 10 fect, ane an extra 3 fect to cover the drop. betyveoen 
spring and fall levels in the wall. As prcoviously pointed out, it is in- 
probable that the average drop curing the next 10 or 15 ycers will equal 
thet of the past 5 years, which together with the Low value assumcd for 
specific dravdown, gives an ariple margin of safety. 


t 


pee 22e- Depth of Water, icles of f eee tad Sands, 
Five Year. Drop ee oe 8! Estinated Life, of Wolls 


i Depth “Ty Phickness OF : ar ne Hstinatod 
Woll of "i: Saturated © | Chance «.--¢ “Rife or 
“No. Wat er _ Sande.” Gabe toot. _Woll 

Feet lS doce ~~ Feet Years . 

10 151.2 : 370 150 

27 99.0 88 : 300 : 98 

28 91.9 88 : 3.25 80 

45 8466 85 2000 87 

D9 115 eu Ga 47 

72 148.4 148 2-60 208 

8 71.8 69 4.60 Here) 

a 7209 71 oat eee 51 

100 75.8 76 ; 4.65 38 

105 63eL 635 : 2.70 43 

110 89.2 87 : 7.15 . OF 

122 741 _ 98 ~ 3-80 29 

126 103.2 103, : 1.25 202 

127 115.9 Ls 1.85 205 

131 44,7 37 710 3@ 

135 96.5 96 4495 65 

162 520 11.05+ o= 

173 92.47 4.95 : ay) 

178 69.4 ; VecUay was 28 

193 92.6 93 405° 65 

210 44.0 EA 7 80 3- 

218 61.0 38 3ec0 20 

257 48.0 48 6.350+ 6 

261 92.35 88 oeL5 ers) 

274 26.0 1.50 121. 

300 48.0 48 425+ 9 

004 42.0 DeL0 R= 

305 09.6 60: (370 26 

318 45.2 45 | Deo S= 

319 42.0  -§ 45+ a= 

399 74.6. 61 5295 44 

360 86.1 3.90 was 

362 79.0 "9 4245 44 

568 51.4 3 ed0 O- 

3735 29 4 29 5280 O= 
592 ere 04 4-10 Le 
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Table 22.- Continucd. | 


> = th Lae en | 
Ame tes nine ee ans «miner amen — 
. 








ce Depth Thickness of : S-year. > Estimated 
Wolter’ <of »JiSacurat oe, ae Change: 2 ee COL 
No. : Water  : Sands BCE t Oy Oma A Once crete 
2 “tce : Foeto- |. eee -> ° Yoere 

P 401 46.6 LO MET PA $y _5- 
411. Segeleres MAE egy Siti) sae eeaes 66 

‘ Sie 100.4 + : [oC we syf.0o ity LOD 

, 417 POP REN whi: SOOM Rae oat eG ial 
GEO Beuaclcseyy tet Hct. : 5.00 : 40 
co s\n ee 780 ; Weta, alt 31 
B50 mech PGS .SWemt iy 4d Spat tn 22 
AGGioas Zald 7.020 iat huis , Gaels 116 
OY, ee oiliah tai Lake 4450 58 
458 Me sd 105 : 4.30 : 76 
464 52.4 b mee 4675 1 
AVS os. VELS et 108 
495 70.2 48 1.40 108 
480 79.6 4.05 49 
486 LOA) nuit 202 fae) Ai aictieraeSo ; 2628 
ee EO i ee RE. te 4ePO 58 
Cee eee a WG OS : 46 








* Indicatcs that drop was probably greater than amount shown. 
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The exonple givén assumes the wolls to be open or not sealec. 

By sealing o well and thus preventing the air from reaching the sands, 
a partial vacuum is formed in tho water bearing-beds which causes an 
increasea flow tovard the pump. In this way the eens of a .7relt: can 
often be increasod or extended over a Longer. period. of ‘bitte. A seal is 
particularly effective when if not sealed the wat or would be below the 
top of screen when the pump is operat ing. : 

A well of 450 g.p.r. Erie Lott to ‘water 80: acres of : rice, was 
used in the example given, for it can be shown that a 160 acro field 
can be as cheaply irrigated fron two such wells as from ‘one of 2°900 
gallon capacity. The dra wdown for the smaller woll wilt be half that 
of the larger. Therefore, such a farn night continue to get sufficien 
vater from the two wells after the discharge of the larger well has 
fallen greatly below its original flow due to a continued fall in static 
levels. (Sce page 32, Bulletin No. 261). In the event*that the period 
during which a well will yicld a given flow is over-cstimated ac the 
discharge should decline before the’ ena of the loan period, it should 
be notcd that the unpaid portion of the loan is clso declining. Hence 
even though rice acreage must’ be diminished in proportion to the water 
available, it is probable that the security as represented by’ the farn 
will remain greater than the balance due or the loan. Dry crops can 
be substituted to partially compensate for the reduced rice ACTCAEE « 
Should the shallow well supply seriously decline there romeins the 
possibility of supplenenting the supply with either sg ae gator or 
water from smoll reservoirs. ~ 


Table 22 shows for particular. wells, the @Cepth of water and thick- 
ness of saturated sands in the Spring of 1934, the 5-year change, and the 
ostimated Life of a well having a 30 foot dravdown. It is here assuncd 
that the farm on which the well is located coulé bo watered, if necessary, 
with 450 g.pem. wells. The minimm capacity of 15 gallons per foot of 
drawdown is uscd. 


Of the 53 wells shovm, 12 have an indicatec life of less than 15 
years, 9-of 5 years or less anc 2 cannot now yicld 450 gallons unless 
the average capacity per foot of drawdowm is greatcr than that assumed. 
As the wolls listed are less than 6 per cent of the total number, there 
are certainly nany other wells which would not last 15 yoars. 


It is difficult to outline the portion of the Grand Prairic which 
docs not have a safe shallow well supply for at least 15 ycars as tho 
wells shown may not fairly ropresent the entire area. 


Within thesc townships farris will be found, whose water supply 
will not be sufficicnt for the next 15 years, if ‘she drop in well levels 
continues at the rate shown for the past five years, but there will also 
be farms that have a sufficient supply. Therefore, the water supply of 
each farm should be appraised scparately. 
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It is probable thet the he.avy pumping of the past (1934) surmer 
will cause a further drop in the 1935 Spring levels, notwithstanding 
the reduced rice acreage. A large number of wells should be measured 
next Spring ond the dravdowm dctermined. Such information is of great 
valuc in appraising the shallow well supply for farm irrigation. 


A contimued Grop in shallow well levels will increase the cost 
of pumping. In the case of motor @riven pumps the increased camount of 
power used will be about proportional to the lift. However, present 
power rates are materially lower thon those of o few years ago, having 
been reduced fror an average of approxinately 2.2 ccnts per k.w.h. to 
1.6 cents. Tho power charge represcnts about 1/3 the total cost of 
pumping for electric plants. 


In the case of oil-cngine plants a drop in water lovels woulc in- 
crease the season's oil bill, the othor charges rcmaining about the sane. 
The cost of fuel represents loss than 30 yer cent of the cost of pumping 
at such plants. 


The averegc cost of pumping with electrically drivon plants is 
now about $2.00 per acre cheapor then that of 5 ycars ego, as sown in 
Bulletin 261. The cost: of pumping with thc hcavy type seri-diesel en- 
gines remoin. about the samc except for a small Cccrease in labor charge. 


When the high speed type of light cngines cre uscd the operating 
costs have been considerably recuced, but the life of such cngines is 
yet to be cetcorminced. 


The problem of securing riore complete data on factors affecting 
the shallow well suprly should be given serious consideration. In 
order to collect such data, funds coule be raisod by charging an annual 
license fee of $1.00 per woll or about 1 cont per acre in rice. This 
money could be usod to collect field data under a cooperative agreaenent 
between the State Geological Survey and the U. S. Geological Survey. 

& large numbcr of wells should bc measured, and the logs, discharges, 
and specific cepacities. of the sands recorded. The acreage irrigated 
by cach woll should also bo notocd.: The cost vould be snall in propor- 
tion to the valuc of the data obtained. . Those intcréstod in the con- 
tinued progrem of the Grand Prairie region should consicer the atvis- 
ability of enacting a Law which vould make possible the collection of 
such data. The present question of an adequato water supply fbr loen 
purposes covers only.a relativée/short period, but with the collection 
of such data, the supply over « long period of time can be considered. 
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